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Uniil perpetual motion is here, gimme 
the Jacobs,’ says T/Sgt. Jinks."*I tended tea- 
kettles in this man’s Army when they thought 
the JN-4 was a hot plane. I remémber jobs 
that needed two hours in the shop for every 
one in the air. An’ I’m here to tell you that 
. this baby has fewer headaches and less hard 
work in tt than any plane engine I ever met! 
You grease monkeys get a break because this 
outfit has Jacobs, and I want you to treat 


’em right respectful — see?” 


Technical Sergeant Jinks has almost asmany 
hash marks as stripes and rockers on his sleeve. 
And when it comes to rating aircraft engines, 
his opinion is as good as they come. 

Ground crews in training squadrons are 
powerfully partisan to the Jacobs. Three years 





ago, regulations specified 350 flight hours as 
the maximum service period between major 
overhauls. That period has been gradually ex- 
tended to 1200 flight hours! And the Jacobs 
rarely leaves its nacelle between majors. 


Ver these Jacobs in the twin-engine trainers 
that school the bomber pilots, are handled by 
students, make more take-offs, spend more time 
at full throttle than any engine in combat 
service—or commercial operation ! 

This record of the Jacobs will stand 
the closest scrutiny of any commercial 
operation for low maintenance cost 
and dependable performance . . . 
After the war, Jacobs will also have 
new models for light planes and medium 
transports ... well worth the immediate. @ 
attention of plane manufacturers, feeder or 
freight line operators, priyate fliers . . . Jacobs 
Aircraft Engine Co., Pottstown, Pa. 


A C O B bat . Potisiown, Pa. 
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Briefing tor October 





Remember the old slogan, “Lest we for- 
get?” —and how we did forget and prac- 
tically starve the aviation industry? Un- 
fortunately, the country could do the 
same thing again but, lest we forget, it 
takes research to guarantee national se- 
curity.” Maj. Gen. Follett Bradley and 
R. E. Gillmor, Sperry prexy, present on 
page 114 the strongest of cases for con- 
tinuing—on a decent-sized scale—aero- 
nautical research to keep America 
supreme in the air. 






Charles 1. Stanton, CAA Administrator, 
realizes perhaps as well as anyone eise 
that this country can’t. develop a big 
personal plane-building industry if the 
planes haven’t. anywhere to go. And 
since no one would like more than he 
to see real numbers of personal planes 
built and sold, he has spoken up for 
plenty more airports—at least double 
our present 3,000. His ideas on this 
vital subject are presented on Page 118. 


Assuming we have the airports, 
Will Postwar Planes Be Sold?” 
still the $64 marketing question. Veteran 
Jim Wales comes up this month with a 
good, solid article packed with the in- 
formation that everyone concerned with 


“How 


That’s 


sales. will find of real value. It’s. in our 
regular Marketing section—see page 124. 


Many of your letters have declared 
“AvIATION’s Design Analyses are great 
—but how about some on foreign planes?” 
Our answer is, “Definitely yes,” for on 
page 127 you'll find the most complete 
study ever published on the Focke-Wulf 
19, the Lutwaffe’s toughest fighter. 
We're especially proud of this job on 
which Managing Editor Foster and De- 
troit Editor Ricker took typewriter and 
sketching pad right to the planes. (‘They 
had a whale of a time crawling all over, 
under, and inside not one but several 
190’s with calipers, measuring tapes, and 
a fistful of tools.) And right now we 
promise more such articles on top ranking 
enemy aircraft by this writing-illustrating 
team. 


Will surplus wer pleats become white 
elephants or community assets? They 
can and should be assets, says Clinton R. 
Harrower (page 116). When traveling 
throughout Europe as Foreign Editor of 
the Wall Street Journal, this expert saw 
the successful fruition of an industrial 
experiment which, with “Americanizing” 
adapations, he feels can be used to create 
American jobs in the American way. As 
the article itself says, “it presents a chal- 
lenge to the industrial and civic leader- 
ship of every warplant community.” 


W. J. Griffey, Senior Weight Engineer 
for Glenn L. Martin, maintains that 
traditional methods are most economical 
in calculating seacraft trim, draft, and 
In his article on page 


lateral stability. 
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( Bril Miller photo) 


NEWEST OF THE HELICOPTERS is that just completed by Fred Lendgrat, well-known West 
Coast designer, seen here putting final touches on the sleek little job, which is loaded with 


unusual design and construction features. 


159 he literally builds a flying boat by 
way of illustration. 


War has naturally speeded many engi- 
neering developments that will have plenty 
of non-combat uses. One of these is a 
new laminate for pressurized cabins 


AVIATION’S West Coast editor, Bill Nelson, has 
done the first complete engineering study of this new ‘copter. 


You'll find it on page 186. 


which confines bullet—or other—shatter- 
ing to a very small area. Beginning on 
page 153, G. M. Kuettel of the duPont 
plastics department, presents the first 
complete story of the development, to- 
gether with data on design, attachment, 
tests, and strength factors. 





25 Yr. Ago (1919)—British Air Min- 
istry offers prizes of $20,000 and 
$50,000 for improved small and large 
seaplane designs . Lts. Killgore, 
Rugh, and Nelson fly first planes over 
Continental Divide at 16,000 ft. . 
NACA plans engine dynamometer 
test laboratory costing $15,000 . 
Lt.-Comdr. White and Lt. Barin 
break seaplane record, flying 270 mi. 
in 135 min. Chicago announces 
first U.S. air show ever to be held 
outside NYC Maj. R. .W. 
Schroeder breaks two-seat altitude 
record at 28,500 ft. in Liberty-engined 
LePere biplane. And Rohlfs, in Cur- 
tiss “Wasp” single seater, climbs to 
34,610 ft. . . Caleb Bragg and Cole 
Younger make seaplane altitude record 
of 18,500 ft. 


15 Yr. Ago (1929)—There are now 
7,466 pilots and 6,432 mechanics 
licensed in U.S. . . Daily airline mile- 
age for month is over 74,000 . 

Army. balloon wins Gordon Bennett 
Race, traveling 348 mi. . . Dictionary 
admits “enplane” and “deplane” into 





Down the Years in AVIATION’S Log 


.course at 


American language . . . Lt. Doolittle 
takes off “blind”, flies 15 mi., returns 
and lands in all-instrument demonstra- 
tion . . . Aero Supply buys and equips 
plane as “flying sample case” ‘ 
Moscow-N.Y. plane arrives in US. 

. . Boston University opens aero- 
nautics course for public school teach- 
ers Aeronautical engineering 
Iowa State College in- 
creases enrolments 35 percent . . 
Army orders 90 high-speed Boeing 
pursuits .. . Australian Aero Clab, 
with over 240 flying members, plans 
air tour. 


10 Yr. Age (1934)—Roscoe Turner 
wins Thompson Trophy Race at 248 
mph. . . Navy XP2H-1 flying boat 
takes off weighing 43,000 Ib. and flies 
at 140 mph. . . War Dept. assigns 
more flying officers to General Staff 
3 . Carriers Enterprise and York- 
town will each have 108 planes . . . 
AA uses new Vultee transports 

PAA places six new Douglas trans- 
port planes on its South American 
service. 














THE KOLLSMAN TRUE AIRSPEED INDICATOR is a triumph of 
instrument-making skill, giving immediate dial indication of true airspeed and relieving the pilot or navigator 
of the task—and the hazard—of computing this vital factor in air navigation. This new Kollsman instrument 
combines airspeed indicator, altimeter and thermometer into one, interacting assembly. By this means, 
indicated airspeed is continuously and automatically corrected for altitude, temperature and compressibility 
factor. True airspeed is read directly from its dial, In thus-simplifying air navigation and ridding it of a 


source of possible error, Kollsman engineering makes another noteworthy contribution to aviation progress. 


« KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE J) COMPANY 


ELMHURST, NEW YORK ° GLENDALE, CALIFORNIA 
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Research Can Keep the Peace 


ICTORY IS IN THE AIR. For the war 

with Germany approaches its end. 

When that end comes, however, we 
should be fervently thankful but not jubilant 
lest we forget that there is yet another war to 
be won. 

These victories in these wars are the most 
important events in our lifetime. ‘They repre- 
sent the very narrowest escape from catas- 
trophe that the civilized world has vet experi- 
enced. 

But this escape does not preclude the possi- 
bility of our extinction at some future time. 

It is a sad commentary on what we call 
human intelligence that we should suspend the 
use of our brains long enough for a demented 
paperhanger and a few roustabouts to get so 
well started toward running the world. It is 
an unhappy prospect for the future that our 
great minds have not advanced beyond those 
of infants who build ornate castles out of 
blocks for the supreme satisfaction of knock- 
ing them apart. It is dismal to contemplate 
that man has devoted his greatest efforts and 
his highest ingenuity to the methodical de- 
struction of his fellow men and of the moau- 
ments mankind creates. 

Yet there is one conquest by man that 
transcends his wars, which are paltry by con- 
trast. And here there are no breathing spells 
between the battles. This is the everlasting 
struggle of mankind to isolate and harness na- 
ture’s forces—a never-ending fight which has 
now reached the threshold of an era in which 
superhuman forces are to be unleashed. 


Rk THE VIEWPOINT OF WAR, the robot 
airplane, the atomic bomb, the electronic 
devices that enable us to see through fog and 
darkness are only symbols of deadlier things to 
come. But they are sufficient to enable us to 
foresee that neither darkness nor distance, nor 
any other medium of protection yet devised by 
man can save us from the future possibility of 
annihilation if these and other devices are in 
the wrong hands. 


Twice in a quarter-century this nation has 
become involved in conflicts for which it was 
unprepared. The current war is being won be- 
cause of a succession of miracles in its earlier 
stages. Where would we be now if Hitler had 
kept on from Dunkirk? What would our 
Continental invasion have cost in time and 
lives if German robots had descended upon 
England two weeks earlier when ports were 
jammed with men and ships? 


HE WORLD has grown too small, the 

weapons in men’s hands too deadly for 
us to relax after victory. In fact we must never 
again relax with dependence upon Providence 
and our allies to protect us. We must pre- 
serve our armed forces at a strength sufficient 
to command the respect and the awe of all 
other nations. We must supplement those 
forces by an armament industry sufficiently 
large and effective to provide them with any 
possible need. We must remain in the fore- 
front of technological research and develop- 
ment so that our weapons are always a little 
more deadly than those of anyone else and so 
that we have effective antidotes for all 
weapons. 

On page 114 is a pointed article written | 
by two men who know whereof they speak— 
a soldier and a manufacturer of fine aeronau- 
tical equipment. Both of the authors are men 
of rare foresight and students of world in- 
dustry. They tell us with clarity and straight- 
forwardness what must be done if America is 
to avoid future defeat. 

Take time out to read that article and re- 
flect upon it in the privacy of your home. If 
you have sons or daughters in this war or if 
you have children below military age, think 
what research for security means to their fu- 
ture. Then resolve to do your part to make 
this country secure for the coming generations 
of Americans. 
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EDITORIAL 





Knowledge and experience are fundamental requirements 
for winning wars. So, say these eminent men, let us keep 
from having wars by making sure we have— 


RESEARCH FOR SECURITY 


By MAJ. GEN. FOLLETT BRADLEY, USA (Ret.), and 
R. E. GILLMOR, President, Sperry Gyroscope Co., Inc. 





HIS ARTICLE IS PROPAGANDA. 

Propaganda is the dissemination of 
particular doctrines or principles. 
The particular principles for which we 
stand are based on our belief that unless 
American scientific research and indus- 
trial preparedness is kept on a “paying 
basis,” there will be another war—in 
which the United States will be defeated. 
It is not within the scope of this article 
to discuss the many causes of war. We 
mention only that human nature is much 
the same today as it has been ever since 
man first began to leave records. Wazs 
will continue to recur until human nature 
changes or unless positive and effective 
steps are taken to prevent them. There 
is no hope for an overnight change in our 
nature but there is much hope that the 
international organization now being de- 
veloped may prevent war if—and only sf 

—it is kept everlastingly implemented, 
The evolution of social organization. is 
much slower than the evolution of weap- 
ons depending, as they do, on scientific 
knowledge, It is significant that all plans 
now being discussed to prevent war in- 
clude as a major feature armed force or 
the threat of armed force under benevolent 


control. Dependence alone on _ peace 
treaties and international good example 
has been succeeded by a more realistic 
approach. 

World War II, like World War I, will 
be succeeded by international frustrations, 
tensions and ambitions which will create 
the conditions for another war, and which 
will lead to war unless the facts be realis- 
tically faced. We cannot now foresee how 
the peoples of the world will realign 
themselves or what economic or ideolog- 
ical conflicts will arise in the future. 
But we do know that war has always been 
the means of resolving such conflicts. 
We know that international organization 
and moral force alone will not deter future 
would-be world conquerors from starting 
another war. 

The people of the United States must 
be particularly certain that their security 
is assured. It has become obvious that a 
slow war cannot win against the. United 
States. The world has twice learned that 
if the United States has sufficient time 
in which to prepare for war, she cannot 
be beaten. In World War I, it was ap- 
proximately 18 months from the declara- 
tion of war against the central powers be- 





“The only way for the United States to be secure is through’intensive scientific research and 
readiness for immediate production, say authors,-Maj. Gen. Follett Bradley (left) and 
R. E. Gillmor (right). "Whether we use the weapons we develop or merely hold them as a 
deterrent force in being, it is essential for us to develop them in order to devise and develop 


the remedy.” 


114 





fore American might was felt on Euro. 
pean battlefields. Although our productiy: 
capacity had been increased in some re. 
spects by foreign orders prior to our entry 
in the war, we fought that war with cap. 
non and airplanes made by and purchased 
from our allies. 

In World War II it was more than two 
years from the beginning of the war jy 
Europe, and more than four years from 
the beginning of the war in China, before 
the United States entered the conflict 
During much of this time American in- 
dustry had partially prepared for war 
production through foreign orders for war 
material and equipment. In spite of this 
headstart, however, American forces were 
not able to gain the initiative until over 
a year after Pearl Harbor. 

Germany knew before starting this war 
that she could not win if the United States 
were permitted to bring the full power of 
her might to bear. Germany devised her 
blitzkrieg and planned to win before the 
United. States could make her influence 
felt. Airplanes, tanks, rapid transporta- 
tion and good communications made pos- 
sible the lightning war, which nearly suc- 
ceeded for Germany in 1940. Except for 
Germany’s blunders, her lightning war 
would have been successful at that time. 

Since the future Napoleon or Hitler 
will be sure that the ponderous might 
of the United States is suddenly crushed 
before it can gather momentum, the best 
hope for a lasting peace is preparedness 
by the United States to defend her secur- 
ity, and world knowledge that the United 
States is so prepared. 

If there still be people who think the 
Atlantic and Pacific Oceans afford secur- 
ity to the United States, and if they be- 
lieve that lightning war cannot be waged 
against us, let them realize that sufficient 
scientific knowledge exists right ow to 
develop and produce weapons which could 
completely paralyze this country within 
a few hours. If any nation should devote 
from five to ten years of preparation 
thus to destroy the United States, she 
could do so—unless ‘adequate controls and 
counter measures are provided. 

General scientific knowledge. in peace 
time is rapidly disseminated throughout 
the world by scientific’ papers, t« chnical 
magazines, patents and other media. It is 
impossible, and in fact undesirable, to 
prevent the free exchange of such knowl- 
edge which can be gained only through re 
search. Just as the airplane today § 
either a peaceful instrument of civiliza- 
tion or an infernal engine of war, so the 
development of other machines and de 
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“Compared to what could be developed 
from knowledge now at hand, the robot 
bomb which has caused so much damage 
and heartache in England is'a crude and 
unreliable weapon. . .. If there still be 
people who think the Atlantic and Pacific 
oceans afford security to the United 
Stetes, let them realize that sufficient 
scientific knowledge exists right now fo 
develop and produce weapons which could 
completely paralyze this country within a 
few hours.” (British Combine photo) 


vices may be peaceful or harmful depend- 
ing on the line of development or the 
application of the pure knowledge in- 
volved. 

As one example of the sinister develop- 
ment and application of innocent scientific 
knowledge, there is the robot bomb. But, 
compared to what could be developed from 
knowledge now at hand, the robot bomb 
which has caused so much damage and 
heartache in England is a crude and unre- 
liable weapon. 

New and monster rocket torpedoes 
could contain many tons of explosive. 
They could be launched trom platforms 
thousands of miles away and navigated 
without human pilots to the general vicin- 
ity of their targets. Upon arrival in the 
general vicinity other devices in each. tér- 
pedo would take over and guide it: to-a 
still smaller area enclosing its target. Still 
another device would finally plunge the 

against its specific target such as 
Grand Central, Station in New York, the 
Willow Run plant, or the Navy Yard at 
Bremerton on Puget Sound. 

If any nation had the time, the oppor- 
tunity and the will to develop such engines 


ofdestruction, it could prepare and launch 
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1,000—10,000 if need be. Launched from 
another continent and timed to strike pre- 
cisely at a pre-determined instant, they 
could paralyze centers of manufacture, 
transportation, communication and war 
supply throughout the United States. 
They would be accompanied by thousands 
of large long-range air transports with 
loads of infantry, artillery and auxiliary 
troops to consolidate the advantage of the 
initial strike—and the war would be over. 

For more than 100 years up to Dec.~7, 
1941, the United States had never fought 
‘a defensive war. She will never fight a 
defensive war if she has the means to take 
the offensive. In this most terrible of all 
awars,, she did not have the means for 
4over “a year.. We tust never again be 
caught like that. We must have weapons 
more modern and.more destructive than 
those of any other nation. 

The authors are not war mongers or 
“merchants. of death” nor are we alarm- 
ists. We only know that, from the purely 
scientific point of view, such automatons 






















as we have sketched are much less vision- 
ary than were—say, ten or fifteen years 
ago—the wonders which we today accept 


‘as commonplace. We know that knowledge 


now exists to devise other weapons equally 
sinister and deadly. 

We wish to spread our belief that the 
only way for the United States to be se- 
cure is through intensive scientific «re- 
search and readiness for immediate pro- 
duction. Whether we use the weapons we 
develop or merely hold them as a deterrent 
force in being, it is essential for us to 
develop them in order to devise and de- 
velop the remedy. 

It is said, usually sssamilaetiites ‘hat 
every new weapon has its antidote or 
counter measure. That statement is true. 
but complacency has no place ift the con- 
templation of the rubble heaps and man- 
gl ‘hodjes of Yobot-bombed London. ne? 
developitiedt of the counter measures* 
takes much time—and time is the one 
irreplaceable factor in war. 

(Turn to page 303) 





By CLINTON R. HARROWER 


PUT THOSE SURPLUS PLANTS 


TO WORK 


Here's a practical plan—based on successful experience—to help 
provide postwar jobs and business opportunities in the American 
way. It presents a challenge to the industrial and civic leadership 


of every war-plant community. 





some white elephants in peacetime. 

our war-built plants—each of which 
contains all the elements of valuable na- 
tional assets—can make a contribution in 
providing jobs in the postwar world. 

A movement fast gaining momentum in 
England just before the war gives a clue 
to the solution of our surplus plant prob- 
lem. This was the development of what 
was there called the trading estate. The 
term becomes more comprehensible here 
if we Americanize that word “trading”— 
to make it business estate, in short, a 
large area devoted to business. 

First, what was meant by trading estate 
and what was its purpose? 

The trading estate first appeared in 
British industrial life about half a century 
ago, but it wasn’t until the depression of 
the ’30’s that it came into prominence as a 
means of combatting unemployment. The 
estate idea is based primarily on the fact 
that a great number of potential small em- 
ployers came to be employed by others. 
They are. men having sound ideas for 
manufacture or business but have never 
been able to strike out for themselves be- 
cause they lacked the financial resources to 
set up manufacturing and marketing facili- 
ties. If these facilities are made available 
to them they will create jobs for others 
and, if enough of these can be brought to- 
gether in a certain association of effort, 


FE: FROM BECOMING idle and burden- 





together they can afford. facilities which 
normally would be associated only with 
big enterprises. 

Purpose of the trading estate is to give 
these potential industrialists a chance to 
get started, and the results up to the out- 
break of war in 1939 were distinctly 
worthwhile. 

For intsance, Team Valley, located near 
Newcastle, England, and managed by the 
North Eastern Trading Estates, Ltd., 
was organized in May, 1936. Its first step 
was to acquire an “estate’—in this case 
a parcel of land of approximately 700 
acres—strategically situated with respect 
to’ labor supplies, raw materials, trans- 
portation, and markets. It then set out 
to provide manufacturing facilities for 
those who could use them profitably. 

To do this, its architects designed 
“standard” factories to be rented to in- 
dustrial tenants. These were completely 
equipped factory units erected on the 
estate. The tenant had merely to move 
in his machinery: and start to work. 
Architects were always ready to discuss 
special problems so that, in effect, the 
tenant had a tailor-made factory. 

The, standard factories came in three 
sizes (6,000, 8,000, and 12,000 sq. ft.) and 
were rented on a yearly lease. Rents 
were kept as low as possible—a 6,000-sq. 
ft. plant being available at approximately 
$1,125 per year while 12,000 ft. could be 





had for $2,125. There were also tiny 
units available of only 1,500 sq. ft. with 
several units in the same building. These 
went on a 2-yr. lease at about $5 per week. 

If the standard factories did not meet 
the tenants’ requirements, the estate was 
prepared to build special facilities designed 
in accordance with the special needs. 
These went on a 7-yr. lease. 

Because it operated on a scale larger 
than any single tenant, the estate could 
offer the small factory operator the econ- 
omies and advantages normally possible 
only to a larger unit. For example, all 
coal, gas, electricity, and water consumed 
by the tenants was purchased through the 
estate. Buying in bulk made it possible 
for the tenants to effect important savings. 
Likewise shared was cost of railroad sid- 
ings, highways, and other services. 

The interest of the estate in the welfare 
of its tenants went still further. A central 
administrative building provided clubs 
and restaurants for directors and execu- 
tives. London banks established branches 
there to provide banking facilities. A 
telephone exchange, a labor bureau, and 
conference rooms were also supplied, as 
well as retail shops, show rooms, and 
hospital facilities. In short, a tenant moved 
into a fully equipped establishment with 
no commitment save that for his machin- 
ery and his annual rent. . 

Once accepted by the estate, a 
tenant could even get financial assistance 
if he could show reasonable prospects, al- 
though sich loans could not be used to pay 
off other bank loans and could be obtained 
only when the tenant had been turned 
down elsewhere. 

The estate’s interest extended to the 
workers as well. Growth was planned in 
such fashion as to provide employees 
canteens, open lawns, and landscaped 
gardens in a definite ratio to the factory 
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space. In addition there were footkall 
and cricket fields, also a recreation center 
with a swimming pool, tennis courts, and 
a skating rink. 

In other words, the estate deliberately 
set out to make a garden spot out of an 
industrial area. To insure this, it exer- 
cised strict control over tenants, requiring 
premises to be kept neat at all times. 
Attention was being paid to neighboring 
rea! estate values. 

Up to the war, the trading estates were 
showing great promise. In the spring of 
1939, Team Valley had 131 factories com- 
pleted or scheduled, with 96 occupied. 
Predictions were being made that eventu- 
ally it would house 500 factories employ- 
ing 40,000 workers. 

Important was the wide variety of 
tenants attracted, providing a highly 
diversified industrial community. Here 
is a partial list of businesses at Team 
Valley: Potato chips, clothing, veneer 
plywoods, cellulose products, chemical 
products for the building industry, candy, 
laminated glass, fiber board containers, 
machine tools, toys, wooden wares, meat 
pies and sausages, motor car bodies, 
bottles, bakery, commercial photography, 
electrical engineering, “incorporated prac- 
tiioners in advertising,” concrete rein- 
forcement. metal, mining machinery, and 
even importers of fancy Continental 
cheeses. 

The principle, of course, was modified 
to meet special conditions in various com- 
munities. One modification, to which we 
shall refer later, was known as the “nest 


(Turn to page 279) 


@ Large war-born plants such as these 
present countless opportunities for 
creating postwar jobs under the “busi- 
ness estate” plan proposed here—for 
they have all necessary facilities for 
new small businesses, States the author: 
“Utilization of these facilities to create 
jobs depends on whether the community 
in which they are located regards them 
as potential assets to be exploited, or 
as white elephants to add to the thou- 
sond and one problems of the postwar 
era." Certainly, he contends, they can 
be exploited—and properly exploited 
—under the American system of free 
enterprise. 
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Personal plane use and ownership 

can increase only when Mr. and Mrs. Public : 
have plenty of places to land where they want to. 
Here a veteran career man in the service 

of aviation points out just why we must have — 


HIS country’s basic airline term- 

MORE IRP T inal system will cover the field 
: pretty well when airports built by 

the Civil Aeronautics Administration for 

wartime use by the military air services 

are turned over for civilian operations 

after the war. Of course, additional 

capacity will have to be built into exist- { 


ing fields and into new fields for sched- 
: uled air services throughout the fore- 














seeable future, in accordance with the t 

growth and development of air transpor- t 

tation. $ 

While the main frame of landing facil- a 

By CHARLES |!. STANTON, Civil Aeronautics Administrator ities for the carriers is over the hump of a 

its development, the airport program for 0 
private flying is just beginning. Early in 

the peace period, many of us believe, the b 
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: signe 
Airports for personal flying can best serve will 
their-purpose when they have a planned :ele tad! 
tionship to the community, even though these Rig 
ports be located in convenient farm fields, clepgy 
of type seen above. Flyers will land, not be- port 
— a strip might be adjacent toa highway, even | 
but “because destination has been reached, fo 
because it is time.to refuel, time to o% or fo as 
terminate the day’ '$ tun.” : $e g 
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numerical tally of personal aircraft will 
exceed carrier planes at least 100 to one. 

On middle ground are the charter, taxi 
and contract services of fixed base oper- 
ators. Some fixed base airplanes will “be 
suitably equipped with radio and instru- 
ments, and will operate from the large 
and medium terminals used by the sched- 
uled airlines. Some of them will operate 
exclusively on small fields for light air- 
craft, alongside of private aviation. 

A fourth group in any classification of 
flying with regard ‘to airports is com- 


- monly called feeder lines. It is not pos- 
d sible to say at just what point on the de- 
yy scending scale of length, or volume of 
yr traffic, an airline becomes a feeder line. 
es The Civil Aeronautics Board and the’ 


ns Post Office Department both have urged 
al caution in the expansion of the airline 
t- tributary system, lest unreasonable sub- 
d- sidies be required to support them. It is 
-e- easy to imagine, nevertheless, that ambi- 
he tious communities would, if they could, 
yr- bring about feeder expansion on a huge 

scale. In either case, most feeder oper- 
il- ations undoubtedly will use the scheduled 
of air terminals to make connections with 


main lines. 

Feeder lines include pickup operations, 
brought to a high degree of efficiency by 
All American Aviation. Applications are 
on file to network all populous regions of 
the country with pickup and other feeder 
services. Present regulations do not 
permit them to carry passengers. If they 
eventually undertake to carry passengers, 
they will need landing fields. If they do 
not, the mail service still may stimulate 
the communities’ desire for passenger con- 
nections which will require airports. 

In the minds of some ingenious men are 
plans which may eventually practically 
eliminate airline landing areas as we know 
them today. Those plans would eliminate 
landing gear which, on large planes, 
weighs many tons, is used only a few 
minutes per day, and thus is expensive to 
haul around. They would like to put some 
sort of skids or keels in the bottom of 
high wing hulls which could be stopped 
quickly with arresting gear on a suitable 
platiorm, and be catapulted for takeoff. 
They would even try to make the same 
hull amphibious, for operation on and off 
water. Rotating wings or other devices 
might in the future reduce need for ground 
tums and clearances by light craft also. 
But we cannot wait for whatever success 
may be at the end of these interesting and 
worthwhile efforts. 

_ Aviation based on airports is already a 
Poved success, promising much in many 
phases of human progress. Even if cer- 
lain ‘types of aircraft are successfully de- 
Signed to operate without runways, there 
will always be many planes that use air- 









































fi Ports. in the old-fashioned way. 

ese Right now available brainpower. mus- 
Ids, dlepgwer and materials for a civil air- 
be- Port program are~limitede We caunot 






fven buckle down to full scale planning 
| "paper, quite yet. But interested groups 
“iad persons have been sketching in the 
tough at odd moments, and I- want to re- 
“ew briefly what they are doing. 

AS the agency charged by Congress with 
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Charles |. Stanton, Civil Aeronautics Administrator, looks to the personal airplane to create 
“a big job-making industry. But to do so, it must have plentiful and convenient ground 
facilities.” In the accompanying article he points out why airports for the flying public must 
take a high place on America's flight tacility program. (CAA photo) 


responsibility for planned growth of the 
civil airport system, and for wartime con- 
struction of civil ports for military use, 
the Civil Aeronautics Administration is 
taking the lead, also under instructions 
from Congress, in proposing the postwar 
landing area program. 

For more than a year, CAA experts 
have been analyzing the travel and traffic 
of the United States, studying industrial 
and population trends, considering pos- 
sible defense problems, checking on pos- 
sible aircraft developments—trying inso- 
far as is humanly possible to foresee the 
needs of aviation in the years to come. 
Our recommendation is almost complete, 
and will soon be submitted to Congress. 

Mr. William A. M. Burden, Assistant 
Secretary of Commerce, has publicly dis- 
cussed some important features of our 
findings. He declared that the CAA esti- 
mates the cost of necessary construction, 
exclusive of buildings and land, at $1,000,- 
000.000. About 3,000 ports would be 
added to our existing 2,942, bringing the 
total to around 6,000. All but 100 of the 
3,000 new ports would be intended largely 
for private and local commercial « flying. 
The program would include improvements 
upon 1,625 of the existing fields. 






At present, only 286 cities are certified 
as airlines stops, and the fields at 174 of 
these are in need of improvements to meet 
safety and efficiency requirements. The 
suggested program, plus existing facilities, 
would provide more than 1,800 cities with 
fields adequate for commercial operations 
considered to be appropriate for the par- 
ticular community, including transconti- 
nental express services, and many charter 
and feeder terminals. 

Construction or improvement ‘of fields 
for commercial operations, many of them 
small airports also serving private flying, 
would cost about $630,000,000.. But these 
fields would serve about 5,000 additional 
nearby communities... Balamee of the 
billion dollars suggested” would be for 
small fields or airparks exclusively for 
private flying. 

Rep. Jennings Randolph, of West Vir- 
ginia, recently introduced a bill which 
would authorize appropriation of $100,- 
000,000 per year for ten years, beginning 
in 1945, to be apportioned among the states 
under a formula similar to that used in 
the construction of ‘this country’s highway 
system. The- formula would take into 
consideration the population, area in 


(Turn to page 260) 
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Our Navy Builds 
FLAT-TOP MASTERY | 


By REAR-ADMIRAL E. L. COCHRANE, USN, Chief of the Bureau of Ships 


By first punching the foe off balance and now smashing his last 
holds on the ocean, our aircraft carriers have proved modern 
speeders of Victory. Here “Buships" chief details how we've come 
from a mere seven to more than a hundred of these sky-sweepers. 





had on hand seven full-sized air- 
craft carriers, the Lesxington, 
Saratoga, Ranger, Yorktown, Enterprise, 
Wasp, and the Hornet, also dhe small 
escort carrier, Long Island. Of these the 
Lexington, Yorktown, Wasp, and Hornet 


Di=: 7, 1941, the United States 


Curtiss $B2C's fo carry the offense to the enemy; countless 20-mm.'s to 
keep him away from the carrier. These are two elements going to build 


120 


have since been lost. For every one of 
those veterans lost, however, there has 
been built and are now at sea, nearly 30 
replacements (including the escort carri- 
ers transferred to our allies). 

In the two and a half years since Pearl 
Harbor, the number of carriers on hand 


up unparalleled seo-borne cirpower, two elements which are result of 
cooperation between many divisions of our Navy. 


(excluding the 38 transferred by lend- 
lease to the British) has been increased 
to 90, totaling more than 1,400,000 tons. 
During this same period the combatant 
vessels of our Navy in all categories have 
more than tripled—going from 345 ves- 
sels, totaling 1,382,755 tons, to 1071 units, 
totaling 3,434,762 tons. 

With the outbreak of war and follow- 
ing the heavy carrier losses in 1942, the 
desperate need for carrier strength in the 
Pacific and the growing demands for 
fighter transports pushed six vessels of the 
aircraft carrier program into top priority. 
With first call on the nation’s scarce 
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materials and compouents, the inaugur- 
ation of shift work, and the seven-day 
week, actual completions surpassed even 
the most optimistic forecasts. 

Carriers thus got off to a good start 
and remained at the top of the pyramid 
until! May 1942 when the joint Chiefs of 
Staff gave an over-riding priority of land- 
ing craft for the North African invasion. 
Even when the first landing craft program 
expanded into another, the carriers con- 
tinued to have the nod over the great bulk 
of larger naval vessel construction. 

The completion of the Essex only 17 
mo. after keel laying, and the comparable 
building periods for the new Yorktown 
and Intrepid as compared with initial 
estimates of three to four years, bespeak 
the effectiveness of the wartime efforts 
to accelerate shipbuilding when backed 
by this position of priority. The pushing 
up of the destroyer-escort program to top 
priority in the fall of 1942 to meet the 
growing submarine menace had little 
effect on the carrier program because by 
that time the large. proportion of the 
necessary materials had been procured. 

The big push on carriers came largely 
in 1942, but the full results did not show 
up until the late spring of 1943. Fortu- 
nately the preliminary designs and the 
contract plans for the Essex-class car- 
riers had been started in 1939 following 
the Naval Expansion Act of May 17, 
1938, which authorized the expansion of 
the U. S. naval aircraft carrier tonnage 
from 135,000 to 175,000 tons. Although 
this was not implemented by contractual 
authority and appropritions for the con- 
struction. of one large carrier until the 
regular Navy Appropriation Act of 1941 
was approved on June 11, 1940, those 
charged with the Navy’s shipbuilding 
had already gone earnestly to work. 

Innumerable studies were made, tests 
were run on proposed carrier designs, 
models were towed, and details were 
refined and improved. Because of this 
advance work the Bureau of Ships had 
contract plans prepared and was ready 
when the 11 and 70 percent expansion 
programs followed in June and July, 
1940, closely after the “go ahead” had 
been given for the first of this class. Be- 
fore the actual contract was let for the 
Essex to be built at Newport News Ship- 
building & Dry“Dock Co., it was de- 
cided to increase the contract to three 
vessels. 

It is fortunate for the Navy’s program 
that the general board of the Navy had 
considered and approved the preliminary 
plans prepared by the Bureau of Ships 
for use in the event that it was decided 
fo convert any of the Cleveland-class 
light cruisers into aircraft carriers. There 
was difference of opinion in the Navy 
om this scheme. Adm. H. R. Stark, USN, 
then chief of Naval Operations, was one 
of the farsighted exponents of this type 

is now proving very valuable. 
With the plans provided by the Bureau 
of Ships, the New York Shipbuilding 
, was able to convert and complete 
what would havé been a cruiser into a 
tatrier by Jan. Ist, 1943, less than a year 
the company received the contract 
for the conversion. 





“Carrier design and construction must not only meet the exacting requirements involved in al! 
combatant ship construction, but it must incorporate the essentials demanded by the Navy's 


flying arm.” 


Before the end of 1943, all of this class 
were completed by Néw York Ship and 
had been commissioned as aircraft car- 
riers some 20 mo. before the last vessel 
had been scheduled for completion as 
a light -cruiser. The speed of this per- 
formance was due in part to over-riding 
priorities for materials established for the 
first two vessels, but in the main to the 
enthusiasm and energy with which the 
shipbuilders did their work. 


CVE Program 


The long building periods experienced 
in completing pre-Esser large aircraft 


carriers, coupled with the growing needs 
of our allies for aircraft transports and 
for other purposes led the Navy early in 
1941 to experiment with the installation 
of a flight deck on one of the rapidly 
multiplying C-3 type Maritime Commis- 
sion ships and their quick conversion 
into the now famous “baby flat-tops.” 
The shortage in merchant tonnage at 
this time, however, prohibited any large 
scale conversion program until the actual! 
outbreak of war. 

In addition to the pre-Pearl Harbor 
conversion of the C-3 SS. Mormacmail to 
the (JSS. Long Island, the Navy by the 





Even greater flat-top mastery is being swiftly created by U. S. as workmen shown here forge 
ahead on Navy's first super-carrier, a 45,000-ton mobile airbase capable of handling twin engine 
bombers. 
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Cariiers proved their strategic value early in the war, proved it so effectively that they got 


top priorities for men and material. Result: Actual completions topped even most optimistic 


forecasts. 


outbreak of the war, had completed one 
conversion for the British and had in 
progress the conversion of five more 
fighter. transports. By _ incorporating 
items. developed for the regular Navy 
carriers and making use of equipment 
such as. catapults and arresting gear, 
which had. been ordered in anticipation 
of the needs of the large carriers but 
which they would not require for some 
months, the early conversions were pushed 
ahead to completion in record time. 





Demands for the baby carriers for es- 
cort and other duty, as well as the vastly 
growing needs for more aircraft transport 
capacity, brought Henry Kaiser into the 
carrier picture in May 1942. A_ special 
class of airplane transports, which are 
in fact complete escort carriers, since 
known as Kaiser Carriers, was designed 
from the keel up. 

This was a Maritime Commission con- 
struction project with the Navy acting as 
consultant on purely naval matters. Naval 


Need for carriers was so great that Be cargo Vessels were converted. Result of this Navy- 
industry adaptability was quick acquisition of what has proved potent weapon, the now-famous 
“baby flat-top." (All official U. S$. Navy photos) 
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catapults, 
gear, armament, etc., was furnished by 


material, such as arresting 
the Navy. The 50th CVE was accepted 


by the Navy on July 8, 1944. 


Design Procedure 


In peacetime the Bureau of Ships sub- 
mits, for the approval of the General 
Board, preliminary designs or “spring 
styles” of the types of naval ships being 
considered for the building program. In 
wartime the initiative generally comes 
from the needs of the Fleet. The chief 
of Naval Operations, with the approval 
of the Secretary of the Navy, may direct 
the Bureau of Ships to construct certain 
vessels and may establish their required 
characteristics if there are no approved 
characteristics which satisfy the need. 

Operations may, for example, direct 
that the vessel carry a stipulated number 
of planes, have a large enough deck 
and vessel speed sufficient to fly-off and 
fly-on a certain type of aircraft. The Bu- 
reau of Ships prepares preliminary draw- 
ings incorporating the general character- 
istics, checks them for stability, etc., and 
presents them to operations and the gen- 
eral board, members of which consider 
them and indicate any further changes 
they consider necessary. 

The design people then make the indi- 
cated changes, develop the design in 
consultation with the other Bureaus, 
build and tow a model, study the struc- 
tural stresses, and work up a set of 
contract plans. These plans will be 
cleared again with the Office of the chief 
of Naval Operations and—for a carrier— 
with the Bureaus of Aeronautics and Ord- 
nance. This .procedure’is repeated until 
a satisfactory design is evolved. Thus, in 
effect, the operational forces submit a 
broad outline of the job the vessel must 
do and rely on the technical Bureaus 
(here the Bureau of Ships, the Bureau 
of Aeronautics, and the Bureau of Ord- 
nance) to fill the bill. 


Problems of Carrier Design 


Carrier design and construction must 
not only meet the exacting requirements 
involved in all combatant: ship construc- 
tion, but they must incorporate the essen- 
tials demanded by Navy’s flying arm 
and carry the approval of the Bureau of 
Aeronautics on the features that affect 
the vessel’s effectiveness as a mobile air- 
field. The carrier must have as large a 
deck as possible at a height above the 
water that will insure dryness. It must 
be fast enough for planes to fly off and 
on during the maximum proportion of the 
time, and it must have the required mo- 
bility to effect surprise attacks and suc- 
cessful withdrawals after the attack. 

Another construction problem is to find 
space not only for the ships’ officers and 
crew, which are as numerous on an /sses- 
class carrier as on a North Carolino- 


_ Class battleship, but in addition to make 


room for the. additional aviation pét- 

sonnel and their planes and equipment 

The requirements for avigational and ship 

control, gunnery control, and flight .opera- 

tions control has made the island or con 
(Turn to page 309) 
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By DR. WILLIAM F. DURAND, 


Professor Emeritus, Stanford University; 
Member, National Advisory Committee for 
Aeronautics and National Research Council; 
and Honorary Fellow, Institute of the Aero- 
nautical Sciences 











complishments in aeronautical 
science, the Advisory Commit- 
tee's Moffett Field installation 
attests great achievement won 
by hard effort. 













which American aviation is mak- 

ing in these present notable years, 
surely none is more -striking than the 
achievement of the Ames Aeronautical 
Laboratory at Moffett Field, Calif. 

In these superb facilities we have pro- 
vided a foundation for major developments 
which are to come. Yet it is only by 
marking the painstaking efforts through 
the past decades that we gain true per- 
spectives of this accomplishment. 

Accordingly, I wish to take this oppor- 
tunity to consider the role of the National 
Advisory Committee for Aeronautics—to 
telate how it came into being, to touch 
briefly upon its functions, and to high- 
light the extent to which it has grown 
in modern days from its very modest 
beginnings in 1915. And in these consid- 
erations we pay tribute to the distinguished 
scientist—the date Dr. Joseph Sweetman 
Ames—whose great contributions to the 
work of the Committee and ‘to the cause 
of aeronautic science are memorialized by 
the Laboratory at Moffett Field. 

It appears safe to say that 35 yr. ago 
there could have been no one whose vision 
could have encompassed the vast extent of 
the domain which air transport has since 
that time acquired, both for the purposes 
of war and of peace. Nevertheless, both 
in this country and in England and con- 
tinental Europe, there were already com- 
ing from men of vision, some gleams of 
this future growth, and coupled with this 
a steadily deepening appreciation of the 
essential need for careful and systematic 
scientific studies of the manifold problems 
connected with this new mode of trans- 
port, 

Growing out of these convictions there 
Was organized in England in 1909 an 
oficial scientific body under the presidency 
i Lord Rayleigh, the function of which 


(—’ THE NUMEROUS PROGRESSIVE STEPS 








































*From the author’s dedicatory remarks at the 
opening of the Ames Aeronautical Labo- 
Rtory, Moffett Field, Calif. 
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Laying the basis for future ac- 


AMES LABORATORY 
CROWNS NACA PROGRESS* 


was to undertake and carry on studies of 
this character. 

Foundation of this committee was, of 
course, known in the United States, al- 
ready conditioned for a response to such 
stimulus by the earlier scientific pioneer 
work in this country. And so, in the 
closing years of the Taft administration, 
and with a view to the exploration of these 
broad questions, the President, at the in- 
stigation of a few scientists headed by 
the late Dr. Charles D. Walcott, then 
secretary of the Smithsonian Institution, 
called a conference in Washington of 
scientists who were assumed to have 


Li 
' 





some competence in matters relating to 
the problems of flight. 

The general situation in the United 
States with regard to the study of these 
problems was discussed, importance of 
the problems was evaluated, and various 
conclusions were reached. It developed 
later, however, that in calling this con- 
ference President Taft had exceeded his 
legal authority and the findings and con- 
clusions of this conference were devoid 
therefore of official. effect. m4 

Shortly after, however, in the early 
years of the first Wilson administration, 

(Turn to page 263) 








Side view of Laboratory's wind tunnel—world's largest—is seen (top). Airplane section 
(left of center in-this photo) has 80x40-ft. throat capable of testing craft with spans up to 
75 ft., and measurements can be made of lift forces of 180,000 Ib. and drag forces of 32,000 
Ib. «dn foreground at right is 7x10-ft. tunnel, and directly behind it is 16-ft. tunnel and other 
facilities. Lower panel shows six propeller drive units of 80x40 tunnel. Each has 6,000-hp. 
Westinghouse motor, and together they circulate 24,000 cu. tt. of air through huge structure. 
Note comparative size of man (lower-center installation). In high-speed 16-ft. chamber, 


two 13,500-hp. General Electric motors power fans which can develop wind surpassing 600 mph. 
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HOW WILL POSTWAR 
PLANES BE SOLD? 


By JAMES A. WALES, JR., Assistant to General Manager, 
Aircraft Div., Fairchild Engine & Airplane Corp. 


To the aircraft maker, that “how"™ is packed with importance. For 
when V-day brings the grand scramble to land on Start-Selling Run- 
way, some mighty costly circling will face the manufacturer who 
hasn't already implemented a thoroughgoing customer-serving dis- 
tribution plan. This article details three ways to attack the problem. 











Caring for the customer is a major consideration. The author emphasizes the fact that the 
plane buyer "spends a lot of hard-earned cash and has a right to expect some attention after 
getting his ship.” Modern methods, he says, must banish the old tendency of some salesmen 
"to ht oway from the customer immediately atter the plane is delivered and the commission 
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FTEN HEARD today is a remark that 
goes something like this: “When 
this war is over, I’m going to sell 

airplanes and make some real dough—be- 
cause everybody will be flying, and | 
can cash in if I plan it right and get in on 
the ground floor.” 

In order to “get in on the ground floor” 
the prospective airplane “distributor” 
writes the manufacturers, explaining just 
what he plans to do and what a wonder‘ul 
market his particular area will afford to 
the company receiving his enthusiastic 
letter... The volume of such mail has he- 
come so heavy that some plants have 
assigned one or more people solely to take 
care of these postwar inquiries. Each 
letter is answered courteously and the 
correspondence is filed by market areas 
and generally cross-indexed geographi- 
cally and alphabetically. 

Some manufacturers are even now mak- 


. ing spot checks on the. financial standing 


of promising prospects so that when the 
go-ahead signal is flashed, it will be only 
a matter of weeks before their distribu- 
tion systems will be ready to function full 
blast. 

Almost without exception the letters 


“ask complete details on- every postwar 


model which the manufacturer proposes to 
produce, including prices and plans for 
distributorship. and dealership, as well 
as service and maintenance. Such letters 
have been received by many companies 
from Army privates overseas, Marines 
and Navy men. 

Oddly enough the bulk of this mail from 
service men comes from members of 
ground crews and not from the pilots or 
flight crews. 

Yes, a tremendous desire to sell air- 
planes certainly exists—even though the 
expected airplanes do not! Of course, 
these would-be dealers and distributors are 
seeking the “fastest selling” line. And the 
craft leading the line, they hope, will be 
a miracle plane which -will back all com- 
petition off the map in its appeal to ‘the 
prospective private owner. Meanwhile, 
thousands upon thousands of words have 
been printed in the press about the “won- 
derful superplanes of tomorrow,” hence 
the public is in a tailspin of enthusiastic 
expectancy. 

Surely, there will be plenty of planes 
to sell when the war is over. We've 
learned to turn ’em out like flapjacks. 
But the airplanes which are produced for 
the private pilot’ will have to do what the 
customer expects of them if they are to 
sell in quantities consistent with the prices 
which some manufacturers have already 
predicted. 

Today every forward-thinking aircraft 
engineer is scratching his head trying 
to figure how to make a horsepower carry 
more weight faster. These fellows are 
striving for higher performance, less noise, 
more comfort, easier entrance and exit 
and, in general, more utility in the private 
planes of tomorrow. Assuming a normal 
improvement in design. we are certain to 
have planes soon after the war which will 
appeal to the private owner far more thao 
those to which we became accustom 
before the war. But just how near. they 
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will come to the elaborate predictions now 
being made for them remains to be seen. 

Unfortunately there has already been 
so much over-selling that it will have an 
immediate effect upon the distribution 
problems which the industry will face at 
the conclusion of hostilities—an effect 
which will complicate a normal growth 
and tend to delay the complete success of 
any sound distribution plan. To sell an 
airplane, a dealer may first have to refute 
the prospect’s erroneous conceptions of 
what that airplane will do for him. After 
all, the customer who feels he has been 
taken into camp will be of no true value 
to the dealer. Such a customer will just 
turn around and sell his ship, and private 
flying will lose another. potential devotee. 

One of the biggest faults of prewar air- 
craft distribution was that some sales- 
men developed a tendency to run away 
from the customer immediately after the 
plane was delivered and the commission 
pocketed. However, those dealers who 
continued to cultivate owners found that 
it paid well, The buyer had spent a lot of 
hard earned cash, and he had a right to 
expect that he would receive some atten- 
tion after getting his ship. Over-selling 
in the way of unfulfilled service expecta- 
tions is just as dangerous as building up 
false impressions of the aircraft itself. 

Distribution — which definitely costs 
money—can, if properly executed, become 
an investment which will return big divi- 
dends in increased sales. But if improp- 
erly handled, it is the exact opposite—and 
no fooling, Among the manufacturers of 
the largest-selling private planes before 
the war, the usual practice was to allow 
the distributor a 25 percent discount from 
the list price. And the dealer was sup- 
posed to get a portion of this for having 
actually made the sale in his own locality 
and for handling details of all sorts rela- 
tive to the sale. 

Sometimes the dealer and/or the dis- 
tributor had “bird dogs” who furnished 
leads and who had to be paid off with a 
portion of the commission once the sale 
was put through. With extent of their 
contribution the criterion, some dealers 
would get no more than 10 percent, while 
others might get up to 23 percent. 

In several instances the distributor was 
actually little more than a sort of district 
sales manager, taking care of the paper 
work, keeping an airplane or two in stock 
for quick delivery, and seeing to it that his 
dealers made the sales. Though the 
practice was approaching extinction when 
the war came, many dealers and even 
some distributors would make deals which 
involved a discount to individual pur- 
thasers just to underbid competition and 
sew up the tougher sales. If any questions 
were asked, the “tough customer” auto- 
matically became a “dealer” in his town, 
for the more planes of a particular make 
wed successfully in one community, the 
more likelihood of their continued sale 
there in the future. And so, the first two 
o three buyers of a new make of ship in 
aly community could occasionally name 
tir price and get away with it. 

Usually the manufacturer was too busy 
(Turn to page 270) 
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DESIGN ANALYSIS NO. 9 


THE FOCKE-WULF 190 


By JOHN FOSTER, Jr., Managing Editor, “Aviation,” and 
CHESTER S. RICKER, Detroit Editor, “Aviation,” who also drew the field sketches. 


Here is the most comprehensive engineering report ever published 
on the Luftwaffe's top-ranking fighter, revealing for the first time 
many structural features and Nazi design theories. Presented with 
AVIATION'S inimitable wealth of detail and on-the-spot sketches. 
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ERMANY’S FOocKE-WuiF 19 
presents an apparently strange 
combination of simple, yg 

sturdy, construction, paralleled by 
highly complex components. Analysis 
of the craft reveals, however, that jt 
has been designed for the pilot an 
the field maintenance man. What often 
appears initially to be an unnecessarily 
complex small unit turns out to be, 
well designed, self-contained, ang 
quickly removable component. 

Underlying theory of the entire ¢. 
sign appears to be to reduce field 
maintenance time to a minimum, x 
though the plane had been created with 
the idea that it’s quicker to get parts of 
the plane replaced than to repair the 
parts themselves. 

Then, too, the design is such that the 
craft.can be built through widespread 
use of subcontracting or dispersal 
plants. The fuselage, for example, js 
comprised of two major components, 
the fore section extending from the 
firewall, or what the Germans call 
bulkhead No. 1, to bulkhead No. 8 ait 
of the pilot’s seat, and the aft section 
extending from bulkhead 8 to the 
empennage. 

The fore fuselage section is the heart 
of the plane and is, in effect, a double Mwide 
deck box type structure, with the topfiMalum 
section making up the pilot’s cockpitiiMin w 
and the lower section serving as the—i™One 
fuel tank bays. 104 i 

The firewall, or No. 1 bulkhead, isfup th 
built up of light sheet steel backed by—Mtop 4 
sheet aluminum alloy riveted to built-u Malloy 
flanges extending from the two top™iMeron: 
forged engine mount fittings down togMratin 
forged fittings which serve as attaching Bu 
points for both lower side engineiiMsectic 
mounts and front wing spar. are t 

Longerons run aft from these foul§No, 2 
points to No. 8 bulkhead, where theygiconst 
are spliced to lighter ones in the aflf§No. . 
section. Top longerons are 1}-ingirectly 
base. 
struc! 
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o the l 2 3 Fore and aft sections of fuselage. Fore section, which is heart of plane, 
extends from firewall aft to bulkhead No. 8, which is shown in detail 
A. This section is divided into upper and lower sections, separated by 

heart ; ; . cockpit floor, which is indicated by dotted lines 1. Lower section 

ouble-fimwide U-sections made up of ¥s-in. thick contains fuel tank bays which are covered by single skin panel 2. This 

1e topfmaluminum alloy and serve as tracks is quickly detachable by loosening nine screws along each side and 


ockpitin which the cockpit canopy travels. 
as thef™One hat-shaped stringer on each side, 
10} in. below the top longerons, make 
up the only horizontal stiffeners in the 
top part of the fuselage. Aluminum 
alloy sheet, riveted to the lower long- 
0 top™merons, forms the cockpit floor, sepa- 
wn t/™rating it from the fuel tank bays. 

ching Bulkheads in the upper fore fuselage 
enginei™msection are not uniformly spaced, nor 
are they all of the same construction. 
No. 2, of conventional stamped flanged 
construction, is 124 in. aft of No. 1; 
No. 3, some 6% in. farther aft. is di- 
rectly beneath the front windshield 
base. No. 4, also of conventional con- 
struction, is 10$ in. farther aft. No. 5, 
directly under the rear end of the fixed 
windshield and above the rear spar 
fitting, is angle shaped against the skin, 
and extends above the floor only to the 
stringer. It is braced by a 3 in. tubular 
section flattened at each end for rivet- 
ing to the bulkhead and cockpit floor. 
No. 6 is an A-frame structure, the base 
of the fore part being 12 in. aft of the 


five in each end. Rear spar fuselage attachment fitting is shown at 3. 
























sad, is 
ced by 
zilt-up 


e four 
e they 
he aft 
1}-in, 


eply 
oife, 
rmy 
and 
nce 


- No. 5 bulkhead, the top 184 in. farther 
M. aft, The sloping fore part is a channel 


ve fgcction in which the pilot’s adjustable 
siet, fm 4t 1S supported. The vertical member, 
Nile set 5 in. aft of the top, is conventional 
red fam tamped, flanged construction, riveted 
.C, fe" the fore part at the top by a web 


‘ef, plate of aluminum alloy. No. 7 is con- 
Mr. ventional : : Details of fore fuselage section between firewall-bulkhead No, 1 and bulkhead No. 8, with top 
construction, set 12 in. aft : P . 
of the rear 2Mo. 6 and No. 8} longerons cut away. This detail shows how bulkheads are unevenly spaced and vary in con- 
‘ Part of No. 6, and No. 6 1S struction. Forged rear spar attachment fitting, shown in detail drawing, is attached to build-up 
built-up stamped flanged member web tie-through member, which also serves to separate two fuel tanks. ’ 
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Cut-away view of aft fuselage section, from point where it is attached 
to fore section by double row rivets, aft to bulkhead No. 14, where 
empennage is bolted fo it. Bulkheads 9 and 10 are built up in three 
sections, riveted together. Tops of bottom sections are flat to accom- 
modate camera installations. Fabric panel is set in No. 12 to prevent 
dust from seeping forward into fuselage. Tube mounted in No. 13 


provides for lifting bar. 


FW-190 fuselage with cockpit canopy, fair- 
ings and doors in place. “Waffle” type con- 
struction, in which two skins are riveted 
together by one rivet in each dimple, brings 
«cowling weight to about 1.75 /b. per sq. ft. 
{compared with 1.25 for American and Brit- 
ish cowlings), but reflect German design 
philosophy of keeping fairings attached and 
in place for hurried locking. Fairings hinged 
cat bottom of engine mount, giving access to 
accessory compartment, serve as work stands. 
Tap fairing, seen folded back over windshield, 
«covers two 7.9-mm. machine guns firing 
through propeller arc; those just aft of engine- 
mount cowlings aive access to inboard gun 
rammunition boxes. Door in aft fuselage sec- 
tion gives access to radio, camera, and com- 
pass. 
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extending the full depth of the fuselage, 
and forms the joining point for fore 
and aft fuselage sections. 

The lower fore fuselage, or fuel bay 
section, has but six bulkheads. No. 1 
forms the front end, being right aft of 
the front wing spar. No. 2, which is 
in reality a contour rib, is 10 in. aft 
and is a continuation of No. 3 from the 
upper section.” Lower No. 3, set 5% in. - 
farther aft, is also a contour rib and 
joins the longeron between Nos. 3 and 
4of the upper section. No. 4, of built- 
up web construction, is the tie-through- 
member between rear spar fittings, and 
separates the two fuel tank bays. No. 
5 is set below the forepart of the A- 
frame No. 6 of the upper section and, 
like lower No. 6, which is set 11 in. 
aft, is contour-rib type. 

One belly skin panel, attached to 
longitudinal and transverse angle 
shaped stiffeners, is attached to the 
lower fuselage section by nine screws 
along each side and five on each end, 
thus giving quick access to the two 
selfsealing fuel tanks, which are sus- 
pended from the contour rib-bulkheads 
by heavy web straps. 

_On the upper fore fuselage section, 
mmediately aft of the top engine 
mount fittings, the fuselage structure is 
flat, forming a shelf to which are bolted 
| Mounts for the twin 7.9 mm. machine 
guns that fire through the propeller. 
Back of this gun mount shelf the fus- 
elage sides extend up to form the base 
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Field sketch showing details of heavy toggle latches which hold cowling 

and fairing in place. They are strong enough to spring fairing into 

place even it it is distorted. Tension adjustment, with small flat bar 

lock, is shown at left. Center sketch shows toggle in closed position, 

and slot in mating piece is at right. Sketches at upper right reveal 

details of lock. Locking plate has two depth slots, so center indicator 
J S052 pin sticks up when latch is unlocked; it is flush when locked. 


MATING PART 


Heavy toggles are also used on engine cowling, this sketch showing 
them at top. Piano-type hinges, with eye for easy removal and inspec- 
tion, are used at bottom. 


SCREW AND NUT 


CONNECTION 
FoR STAR- 
BOARD FLAPS 


FRONT BULKHEAD 








i] yen 


FLAP 


Three adjustable air outlet flaps, mounted in doors hinged at bottom, are set on each side of 
engine cowling. To operate them, a screw-and-nut mechanism is attached to forward side of 
firewall and is connected to each side door by tubes. Latter are connected to linkage on 
doors by levers and bell cranks so arranged that they do not have to be removed or adjusted 
when doors are opened. 
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DIAGRAMMATIC COCKPIT LAYOUT 


for the windshield, the front panel of 
which is 1} in..bulletproof glass. 

At the base of this front panel is 
hinged the fairing to cover the guns 
just mentioned. This fairing, which 
hinges up and back for access to the 
guns, is of “waffle” type construction, 
with the two skins being fastened to- 
gether by one rivet in each inner skin 
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Cockpit canopy details, showing method of fastening plastic glass to 
tubular frame. Entire canopy slides on ball bearing rollers in tracks 
formed by upper fore fuselage longerons and in track formed by 
upper aft fuselage longeron. Canopy can be operated only from 


dimple. Three heavy locking toggle 
switches—typical of those installed 
throughout the plane—are used on each 
side to hold the fairing in place. 
Such heavy cowling—and easily re- 
movable hinges to keep it in place— 
naturally adds what seems unnecessary 
weight. It is, however, in keeping with 
the apparent design theory; the cowl- 


~~ 











ing is always on the craft ready for 
locking and a quick takeoff. It is 
heavy enough to stand hard wear; in 
fact, the side panels swinging down- 


ward around the engine mount are used 


as work platforms. Too, in case the 
cowling is bent a bit, the toggles are 
sturdy enough to pull it into place for 
quick locking. 

Cowling on the FW-190 averages 
about 1.75 Ib. per sq. ft., compared with 
about 1.25 for British and American 
craft, but the German’s persistent use 
of the type through several model 
numbers indicates their belief the beat- 
ings it can take and the speed with 
which it can be locked in place make it 
worth the added weight. 

The cockpit cover and its fairing 
are built as an integral unit. Base of 
the structure is a §-in. tubular member 
bent into an inverted U at the front to 
fit into the windshield. The plastic 
glass of the cover is mounted between 
two strips of buna and a flat aluminum 
strip, held by screws driven into self- 
locking nuts in the tube. At the rear 
of the plastic glass a stamped, flanged 
aluminium A-frame sets between the 
tube-frame ends, and is riveted to alum- 
inum alloy fairing mounted on a }-in. 
tube extending aft. The whole struc- 


ture rides on three ball bearing rollers; . 


one on each side at the front of the 
plastic glass section in the top fuselage 
longerons, and one attached to the 
tube, running in a channel section 
(which serves as top longeron) set in 
the fuselage turtle deck. 

The cockpit cover can be operated 
only from inside by a crank attached 





inside cockpit, by crank on right side attached to sprocket engaging 
pin ratchet (seen at left above) attached to front end of tubular 
frame. Note silhouette armor plate mounted in canopy frame; it slides 
forward fo just behind pilot's head. 
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to a sprocket which engages a pin 
ratchet attached to the front end of the 
tubular frame. Emergency exit can 
be effected by pushing down on a small 
handle located near the crank. This 
disengages the sprocket and then, 
through a series of rods and shafts, 
releases a latch holding the firing pin. 
A cartridge explodes and blows the 
rear end of the canopy backward far 
enough to let the slip stream get under 
and pull itaway. The explosive charge 
—about the size of a 12-gage shotgun 
shell—is located aft of a silhouette of 
1 in. armor plate back of the pilot’s 
head. This armor is attached to the 
cockpit cover tubular member by links 
attached to studs welded to the armor 
plate. 

An interesting angle of the cockpit 
cover is its connection with the radio 
antenna, which leads in from the verti- 
cal fin to and over a pulley set in the 
plastic glass just behind the armor 
plate, then over another pulley set in 
the aft end of the cover fairing, then 
forward again to an insulated lead-in 
to the radio mounted just behind No. 8 
bulkhead. Thus, regardless of whether 
the cockpit cover is open or closed, the 
radio antenna has the same tension. 

While the cockpit itself does not 
give the appearance of being over- 
crowded there is, nevertheless, no 
waste space. Flight and engine instru- 
ments are arranged on two panels be- 
neath the windshield and on horizontal 
panels on each side, as shown in the 
accompanying diagrammatic layout. 
The pilot’s seat, the back of which is 
made of armor plate, is only adjustable 
up and down 4-in. and is designed for 
seat pack parachutes. 

The aft fuselage—from bulkhead 8 
through 14—is semi-monocoque con- 
struction, and is attached to the fore 
section by a double row of rivets 
through both skins and the flanged 
portion of bulkhead 8. An examina- 
tion of several different craft, including 
more than one model, indicates these 
two sections are not jig-drilled prior 
tomating. Apparently the two sections 
are brought together in a mating jig 
and both drilling and riveting done 
there, for variations in rivet locations 
are readily apparent. This same type 
of assembly is rather widely used, as 
will be noted in the discussion of other 
components. 

Bulkheads No. 9 and 10 of the aft 
twelage section are built up in three 
sections, the bottom ones being heavy 
channel sections with flat tops to sup- 
port camera installations. Upper por- 
tions of both are conventional stamped 

construction, riveted together 
and to the bottom sections. 
Numbers 11, 12, and 13 are of 
lighter construction and follow conven- 
‘onal practice, being built in halves 
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Here are details of mechanism which blows canopy away for emergency release. Mounted in 
att tube (behind armor plate) which rolls in aft fuselage section top longeron, it is operated 
by lever at pilot's right hand. A safety (1) is provided in firing block. Explosive charge (2) 
looks like ordinary shotgun shell. Firing pin is shown at (3) and release at (4). 


and riveted together at top and bottom. 
No. 13 contains a cross tube for lifting 
the fuselage. In No. 12 there is set 
a fabric panel to keep dust from seeping 
forward to the radio, camera and 
master magnetic compass with its con- 
tact for control of the repeater on the 
instrument panel. 

Bulkhead No. 14 is heavy flanged 
construction for bolting the empennage 
to the aft section. 

There are two upper side channel- 
shaped longerons, riveted to those from 
the fore fuselage section by 6-in. splices 
and they extend to aft of bulkhead 
No. 11. A channel-shaped top longeron 
extends the full length of the aft sec- 
tion, between bulkheads 8 and 11 serv- 
ing to support the cockpit cover fairing 
track. There are six Z-shaped string- 
ers with rolled edges on each side of 
this section of the fuselage and five in 
the bottom in addition to two heavy 
U-shaped stringers where side and bot- 
tom sections are joined. 

The aft fuselage skin—like that in 


the fore section—is slightly lighter 
than our 24ST, but no evidence of 
wrinkling was found in the several 
craft studied. Flush riveting is used 
on every surface of the craft. 

One of the outstanding examples of 
simple, yet sturdy construction found in 
the Focke-Wulf 190 is the empennage. 
It is attached to the aft fuselage section 
at bulkhead 14 by mating, flanged bulk- 
heads through a series of closely- 
spaced bolts. 

Leading aft from this bulkhead, 
some 5 in. from the top skin, is a 
stamped flanged rib with lightening 
holes, extending from side to side, and 
seven and three eighths inches iower is 
another full-width rib. The stabilizer 
goes through the fuselage between 
these ribs. 

Both ribs intersect a diagonal mem- 
ber which is the heart of the empen- 
nage, for it carries tail wheel loads on 
the ground and, once the craft is air- 
borne, carries both fin-and-rudder and 
stabilizer-and-elevator loads. 





Accessories in Focke-Wulf 190 fuselage section. (1) Is hot air supply to cockpit; (2) is cover 
over fuel pumps and electric junction boxes; (3) is handle moving canopy; (4) is armor and 
bullet-proof glass; (5) is battery; (6) is explosive canopy release; (7) is camera mount; (8) 
step which telescopes up into fuselage; and (9) fabric panel in bulkhead No. 12 to protect 
instruments located in aft fuselage section. 
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Cut-away view (left) of empennage and integral vertical fin. This sec- 
tion bolts to aft fuselage section at bulkhead 14. Diagonal structural 
member is heart of this section, for it supports tail wheel loads when 
craft is on ground and supports fin, rudder, stabilizer, and elevator 
loads when ship is airborne. Two skins, extending from the bottom of 
fuselage to top horizontal rib at base of fin tip, are riveted together 
at top along a vertical flange. Aft of diagonal member and above 
middle horizontal rib, skins are of "waffle construction. Hinged 
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inspection door—30 in. high by 15 in. across base—is locked in place 
by special screwdriver-operated fasteners. Piano hinge and springs 
are protected by fabric covering. Field sketch (above) gives 
detail of fin leading edge, showing how two skins are riveted fo- 
gether along vertical flange. Single formed aluminum alloy fairing 
is fastened over flange by flush screws driven into diamond-shaped 
satety nuts riveted between flange. Same method is used for leading 
edge of stabilizer. 





Starting at the bottom skin 183 in. 
aft of the attaching bulkhead, this mem- 
ber extends up and aft 634 in. to the 
top vertical fin rib (which extends 
aft to support the top rudder hinge) at 
the base of the detachable vertical fin 
tip. Nine inches from this members’ 
lower end, on the aft side, is riveted a 
fitting to which is attached the front 
end of the tail wheel drag yoke. On 








the front face, between the two hori- 
zontal ribs previously noted, is riveted 
a forged hexagonal fitting to which the 
stabilizer rear spar attaches. 

Above the top horizontal rib, on the 
aft face, is riveted a 20-in. double chan- 


_nel member which forms the guide rails 


for the tail wheel retracting unit, which 
will be detailed later. The channel 
member is surmounted by a plate bear- 





Detail field sketch showing construction of door latches. Forged bracket A, is riveted to 
door. Operating bell crank is made in two parts: Stop piece B, which limits throw; and 
latch piece C, which drops into slot in bracket when locked. Latch is turned with screw driver 
at E. Spring keeps screw head flush when in locked position. It must be pressed inward to 
release. Guide bracket D is soft enough so it can be bent with pliers to tighten lock. 
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ing a pulley which is part of the re- 
tracting unit, and the top fin rib. 

The topmost of the two horizontal 
ribs extends aft of the diagonal mem- 
ber 164 in., the middle rudder hinge 
being mounted at its end. The other 
horizontal rib, aft of the diagonal, ex- 
tends downward at approximately 28 
deg. from thé base of the stabilizer 
fitting to the bottom of the tail cone to 
support the lower rudder hinge. A 
vertical web plate of stamped flanged 
alloy connects the two ribs at their aft 
ends. 

Below the two horizontal ribs, three 
Z-shaped stringers on each side run 
from bulkhead 14 to the diagonal mem- 
ber, and a similar number are employed 
above. 

At the leading edge of the fin, the 
skin is crimped and riveted together, 
with a series of 5 diamond-shaped, self 
locking nuts inserted and _ riveted be- 
tween the crimping. The leading edge 
skin, a single sheet of formed aluminum 
alloy, can then be fastened in place 
with flush flat head screws driven 
into the diamond-nuts. Drilling of the 
two fin skin surfaces apparently is not 
a jig operation, for study of several 


AVIATION, October, 194 


der 
sta 
are 
Le: 
spa 
pla 
wit 
ere 


the 


onl. 
of < 
the 
fore 
des; 
are 
tion 


spar 
one 

The 
side, 
to t 
thro; 
note 
self 

trim 
adju: 


ing € 


AVI. 








craft showed uneven spacing and lack 
of rivet alignment. In one plane, as 
a matter of fact, even a difference in 
rivet sizes was evident. 

Skin aft of the diagonal member— 
between it and rudder hinge points— 
is of the familiar double skin “waffle” 
construction, eliminating the need for 
stringers. A triangular inspection 
door—30 in. high by 15 in. across the 
base set in the left side of the fin gives 
quick access to the tail wheel retract- 
ing unit and top of the oleo shock 
strut. Two screw driven locks are 
used. The piano hinge along the for- 
ward edge carries hinge springs to 
keep the door closed. These and the 
hinge are sealed in fabric. 

Apparently deterioration of pilot 
quality, well-prepared airports, or some 
other causes have résulted in failures in 
the empennage, for examination of 
later models of the 190 reveals that 
additional web plates have been in- 
stalled between the horizontal ribs be- 
hind and below the stabilizer fitting to 
better distribute the stabilizer-elevator 
and tail wheel loads. 

The dynamic and mass balanced rud- 
der is built around a single spar of 
stamped flanged aluminum to which 
are riveted the three hinge fittings. 
Leading edge is flush riveted to the 
spar, and ribs have rounded gusset 
plates. Trailing edge is also of metal, 
with the entire unit being fabric cov- 
ered. Unlike most modern fighters, 


the 190’s rudder trim tab is adjustable 


only on the ground. It consists simply 
ofa 15 x 1 in. metal strip riveted into 
the trailing edge, with a series of per- 
forations to facilitate bending to the 
desired degree. Two types of tabs 
are used; some with slotted perfora- 
tions, some with round holes. 

The stabilizer is full cantilever single 
spar all-metal construction, built as 
one unit except for detachable tips. 
There are seven floating ribs on each 
side, Stabilizer attaches at the aft edge 
to the diagonal member of the fin 
through the forged fitting’ previously 
noted, and hinges on pins that go into 
‘lf aligning trunnions, for vertical 
ttm of the craft is effected through 
adjusting the stabilizer. 

_ On the center of the stabilizer’s lead- 
ing edge is a fitting attached to a yoke 
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Fabric-covered rudder is built around single spar (shown in detail at right). Top, center, and 
bottom bearings are shown in deails at left. Rudder operating cables are attached to outer 
holes shown in middle bearing detail. Note how hinge pins are tapered to facilitate a:sembly. 
Rudder is secured by bolt on lower hinge pin. Trim tab is adjustable only on ground. It con- 
sists simply of 15 x 1-in. metal strip riveted into trailing edge, with row of perforations to 
facilitate bending to desired angle. 


which, in turn, fastens to a screw jack 
and electric motor suspended by a ball 
and socket joint from the leading edge 
of the vertical fin. This motor, which 
turns up 14,000 rpm., has six trains of 
gears with 533 to 1 reduction. It moves 
the stabilizer leading edge 4.1 in. per 
min., or over the full arc of adjustment 
in about 20 sec. A magnetic brake is 
provided to prevent motor overrun- 


ning when current is cut off. 

In the stabilizer, as in the leading 
edge of the vertical fin, the upper and 
lower skins are crimped and riveted 
together and the leading edge screwed 
in place via six.of the diamond-shaped 
nuts. In this unit too, rivet alignment 
and spacing are both irregular along 
the crimped skin. 

Elevators, like the rudder, generally 
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Focke-Wulf 190 stabilizer is single-spar full cantilever structure built in two halves and bolted 
together at center line. Top and bottom skins are flanged and riveted together to form 
front spar. Leading edge is attached like fairing on vertical fin. Three ball bearing supports 
for elevators are provided on each side (shown in detail in sketches at top). Formed tips are 
screwed into place with flat-head screws in counter sunk washers. Captured nufs in flange of 
outer rib hold them in place. 




































Stabili justi it, with ball-and-socket 
Stabilizer angle of attack is adjusted by electric motor-driven screw jack mounted in leading ot top for othe sry age Bi de of Pa leading d 


edge of vertical fin, with hinge point along spar at trailing edge. Electric indicator is edge and fitting at bottom for attaching to 
attached fo stabilizer so that its position is shown on instrument panel. This field sketch shows ssabitizer, Electric motor runs at 1 4,000 rpm. 


adjustment marks on fuselage and fairing. and, through six gear trains with 533-to-1 


reduction gear, moves stabilizer over full ad- 
justment arc in about 20 sec. Magnetic 
brake keeps it from over-running when current 
is turned off. Bellows type rubber sleeve at 
bottom of screw jack keeps it clean. 


Elevators are built around single spar (shown 
in center) with metal leading edge, ribs, and 
trailing edge. Whole unit is fabric covered, 
fabric being stitched in place with wire /oops. 
Even though stabilizer is adjustable in fight, 
right elevator (shown here) has perforated 
trailing edge trim tab—adjustable only on 
ground—similar to that found on rudder. 
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Full cantilever wing on Focke-Wulf 190 is 
built around front spar, which extends through 
plane from tip to tip just below firewall. It 
carries bottom engine mount support, shown 
here in detail sketch. Inner section of lead- 
ing edge is built as separate unit having its 
own ribs. Outer section, with conventional 
D-type ribs, is attached to lips extending out 
from front spar by flush screws. 





Front spar at center line is 16% in. deep, with triple web construction extending out 
beyond inboard gun ports and double web to point beyond outboard gun ports, 
trom which point it is conventional single web I-beam. Lower skin, with ribs, stringers, 
and inspection panels, is made up as separate subassembly and attached as unit fo 
spar. Joggle in spar is deep enough so that landing gear wheel is in front of it 
when retracted. 
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Wing ribs of FW-190 vary in construction and only six are attached to both top and bottom 
skins. Top detail sketch A shows rib adjacent to fuselage, with reinforcement forgings; B is 
outboard-most "solid" rib; C and D are typical floating ribs; E is outboard rib to which 


formed tips are attached wih flush screws. 


F illustrates construction of spar from outboard 


cannon port to wingtip, showing forward-extending lips, to which leading edge is screwed. 


follow conventional practice with a 
single spar, metal leading edge, metal 
ribs with the familiar rounded gusset 
plates, metal trailing edge and fabric 
covering. Despite the fact that the 
stabilizer is adjustable, the right ele- 
vator has a perforated trailing edge 
trim tab like that on the rudder. 

The elevator hinges to the stabilizer 
at three points and, although all three 
fittings are different, each hinge has a 
self aligning ball bearing unit. 

A departure from conventional con- 
struction shows up in the 190 wing, 
for it is built as a single unit from tip to 
tip. Thus, if it is damaged structurally 
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any place between the detachable tips, 
the entire unit, rather than say, one 
panel, must be replaced. 

The integral center section of the 
tapering front spar is a very heavy 
member, for it takes the weight of the 
two lower side and bottom engine 
mounts, fuselage fitting attachments, 
four 20 mm. cannon, and main landing 
gear. At the center line it is a built-up 
triple-web I-beam 163 in. deep, rein- 
forced by a heavy vertical channel- 
shaped member embracing, at its lower 
end, a forged fitting for the, lower en- 
gine mount structure, a combined tubu- 
lar-and-channel truss unit. .Between 





the center line and side engine mounts, 
set 24-in. out, are two vertical hat 
shaped stiffeners. Engine mount 
members themselves are of similar 
shape, but are heavier and are riveted 
rather than bolted to the spar. 

At these side engine mounts the 
spar is bent forward 14 deg., with this 
angle being maintained 644 in. to the 
main landing gear fittings, from which 
point it parallels the center section. 
The bend permits the landing gear 
wheel to retract in and up ahead of the 
spar. This section of the spar has, in 
addition to the cannon ports, three 
lightning holes and three vertical angle 
stiffeners. 

The triple-web construction con- 
tinues beyond the bend to just outboard 
of the port for the barrel of the inboard 
cannon. Immediately outboard of the 
landing gear fittings, where the spar 
again bends, it is reinforced by a heavy 
riveted gusset extending some 12 in. 
beyond the outboard cannon port, from 
which point to the tips the spar is 
single web I-beam with 14 in. lighten- 
ing holes. For the full length of this 
outer portion the spar has lips top and 
bottom to which the leading edge is 
screwed. 

The leading edge, from engine cowl 
outboard to the landing gear, is built 


as one unit and is attached by screws © 


to the spar. The main member, just 
outboard of the gun port, is a double, 


stamped flanged rib with cutout for the 


landing gear strut. Two feet farther out 
is another contour rib of I-beam con- 
struction and between them a stamped 
flanged upper contour rib. Tip-end 
of this section also has a stamped 
flanged rib with cutout for the landing 
gear strut. Remainder of the leading 
edge is built as one unit, consisting of 
formed aluminum sheet reinforced by 
conventional stamped flanged D-type 
nose ribs. 

Only five ’tween spars ribs on each 
side, besides those at the wingtips, are 
attached to both top and bottom skins. 
Of conventional stamped, flanged con- 
struction, they are located just out- 
board of the inboard cannon; on either 
side of the landing gear fittings to form 
a torque box; on either side of the 
outboard cannon ports; and at the 
outer end of the reinforcing gusset 
around these ports. 
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At top is shown inverted view of central 
wing leading edge subassembly, with de- 
fails of its major ribs given below. 


The rear spar, a conventional taper- 
ing I-beam, extends from top and bot- 
tom forged fuselage attachment fittings 
to the tips, and carries both flaps and 
ailerons. It is double web for 32 in. 
from the fuselage fittings, single from 
there to the tips. 

It would appear that the rear spar 
and the top skin panel (forward to the 
front spar) are built as an integral unit, 
with blind riveting being necessary 
only for attaching the five top-to-bot- 
tom or “solid” ribs previously men- 
tioned. Three stamped, flanged con- 
tour ribs are located between the 
“solid” ribs and six are utilized between 
the outer flap hinge and the tip rib. 
All these ribs have cutouts for Z- 
shaped spanwise stringers, of which 
there are nine outboard of the flap, and 
eleven between the “solid” ribs. Skin 
aft of the rear spar, above the flap, is 
a separate subassembly attached by ten 
contour ribs riveted to the spar web, 
with one contiuous stringer between 
the spar and trailing edge. 

Also built as a unit is the bottom 
skin panel, which screws to front and 
rear spars. One contour rib is lo- 
cated at the fuselage attachment fit- 
tings, one between the cannon and land- 
ing gear ports, and five between the 
outer “solid” rib and the tips. All 
these ribs have diagonal cutouts for 
Z-shaped stringers similar to those in 
the upper panel. 

An interesting development found on 
later 190 models is the addition of 
aluminum strips, .032-in. thick and 
#-in. wide, riveted to the ribs and 
skin, much like diagonal braces be- 
tween joists in a house to prevent side 
sway. This addition has been made to 
both top and bottom skin panels, and 
appears to be a modification made in 
production rather than in the field. 

Split type flaps follow conventional 
practice, with the monospar being made 
up of a rolled section with beaded 
stiffeners. Top skin section is cutout 
in the familiar, rounded gusset pattern; 
ribs are normal stamped flanged con- 
struction. Top and bottom sections are 


Top skin, with its floating ribs and string- 
ers, is made up as complete subassembly 
and riveted to rear spar and, finally, skin 
above split-type flap with ifs ribs is 
attached to rear of spar. Aileron brackets 
(shown in the detail sketches) -are also 
riveted to aff face of rear spar. Note 
that space is left for the few ribs fasten- 
ing to both fop and bottom skins; they 
are attached to this fop skin by blind 


riveting. 
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Flaps are built around metal monospar and 
are constructed in two halves riveted fogether 
at the middle hinge, with inclusion of ae. 
tuating arm. This hinge—unlike inboard and 
outboard hinges—is welded to spar and car. 
ries a dial with readings from 0-60 deg. Num. Ma 
bers show through a hole in top.skin (as illus. whe 
trated in top detail sketch) so that pilot has gea 
exact reading of each flap’s position at all trie 
times. Flaps are electrically operated with tach 
their individual motors connected - through dash 
relay control box so that neither wil! get plac 
more than 3 deg. out of line with other. stee 











This field sketch shows detail of flap from This 


Ir 2 above, with top fabric covering removed to wher 
4 Ys Gs ; a. reveal how ribs are formed from cutout sec- to | 
iL Up ‘ ; ] : / tions of fop face. Shown on trailing edge are 


Pw PGOOO Gg two of ten rubber bumpers which absorb vibra- grav 
tion when. flap is closed up against top skin. is of 














Complete details of aileron are shown below. 
From top to bottom: Unit without fabric cov- 
ering; lower leading edge skin; single spar; 
upper leading edge skin; unit with fittings 
and fabric covering in place. At left is ex 
ploded view of inboard ball-bearing mount- 
ing and at extreme right is exploded view of 
outboard hinge slot ribs. 
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Field sketch (right) of inboard end of aileron 
with bottom fabric removed.  Intercostals 
(but .012-in. thick) only serve to hold fabric 
which is stitched in place with continuous 
wire fastening poked through the slots 
punched in frame. These slots are in a groove 
so that wire will be buried beneath fabric 
surface. Also clearly shown is perforated trim 
tab, similar to those used on rudder and 


elevator. 
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> Main ‘anding gear (below), showing how 


i, wheels are hinged from front spar. Retracting 
bes gear arms (1) and (2) are attached to elec- 
all tric motor-driven drum (3) to which are at- 
ith tached mechanical position indicator (4) and 
igh dosh pot (5). Fairing (6) is pulled up into 
get place when landing gear strikes arm (7). A 

steel cable (8) running from retracting gear 

arm in over pulley at center line straightens 

arm (7) to hold fairing in open position when 
— wheels are down. Switch (9) between re- 
tracting gear arms cuts power off when wheels 
ore down. When retracted, gear is secured by 
latch shown at bottom of detail sketch (10). 
This unit also carries switch fo cut off power 
when wheel is latched up. A cable attaches 
to lever (11) to release latch in case of 
power failure, when wheels go down by 
gravity as motor is disconnected when power 
is off. 
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riveted together at the leading edge, 
toward bitline: vidoe’ ak talen, gana: tele and the whole is fabric covered. With 
ing gear position indicator. It is entirely total span of 7 ft. 10 in. each, the 
mechanical, like a bayonet oil gage. It slides flaps are built up in halves, the two 
through slotted ball in top wing skin and dis- _ sections being riveted together ad- 
appears when landing gear is fully retracted. © jacent.to the middle of three ball beat- 


Phantom view from pilot's cockpit looking 





kee 


Main landing gear retracting motor and reduction gear, a unit but 14 in. long and 7 in. 
in dia. at ring, with bolt holes where it is attached to front spar. Motor turns up 14,000 
rpm., has 3.3:1 reduction from armature shaft then safety centrifugal clutch, then 53:1 and 
60:1 gearless reductions for over-all reduction of 10,494:1. One such unit is provided for 
each wheel. 
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Detail field sketch showing pressure indicating marks on main landing gear fairing. Lower part 
of vane moves with wheel; upper part is attached to oleo cylinder. Scale is graduated in 


ing hinges. Atop the trailing edge are 
ten 4-in. dia. rubber bumpers to absor) 
vibration between the flap and trailing 
edge. 

Inboard and-outboard hinge fittings 
are castings riveted to the flap spar. 
The mid-fitting, which also forms the 
flap actuating arm, is of built up welded 
construction. Attached to this fitting 
is a dial reading from 0-60 deg., visible 
through a hole in the top skin panel, 
so that the pilot can get an exact read: 
ing of each flap position. 

Electrically driven by gear trains 
through a nut to a screw jack attached 
to the motor mounted on the front face 
of the rear spar, the flaps move down 
60 deg. The two motors are connected 
through a relay control box so that 
neither flap can go more than 3 deg. 
without stopping to wait for the other 
to catch up. 

Fabric-covered metal Frise-type ail- 
erons are as light in weight as they are 
reported to be on controls. They ar 
built around a channel monospar with 
beaded vertical stiffeners to which are 
riveted upper and lower two-layef 
metal leading edge skins, the innef 
ones having beaded stiffeners. Aft o! 
the spar there are 10 conventional ribs, 
with the familiar rounded gussets, and 
10 intercostals of stamped flang 
light aluminum alloy. These light 
weight intercostals are provided 1 


AVIATION, October, 19 












Phant 
main 

up o 
condu 


cable 




























NEL 
CHED T0 
~ YLINGE 







NDE 
LLER 
JENTS 
L Fang 
KING 
FAIRING 


\ 






J 

r part 

ted in MM Phontom view showing how tail wheel is aufomatically retracted with 
main gear. As right wheel moves up, it tightens cable A, which goes 
up over pulley, inboard to right side of fuselage, then aft through 
conduit to vertical fin diagonal member, up over it to pull up on 

re areqmm yoke attached fo top of oleo. As left wheel moves up it tightens 
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Here is phantom view of vertical fin, showing tail wheel 
tsembly. Wheel fork is set in front end of figure-eight casting 
h give castering action, but oleo strut is in direct line with 
viel hub. Loads of both front end of drag yoke and top of 
ge" 0 strut are taken by diagonal member. Stabilizer goes be- 
ight horizontal ribs extending att from front bulkhead to 
d tm diagonal member. 















’ 











19 AVIATION, October, 1944 


These field sketches show details of tail whee) 
retracting gear and roller locking device, 4 
left is track (with oleo and lock removed) 
which is riveted to aff face of diagonal men. 
ber of assembly. Oleo would extend up 
through the dust-catching fabric with belloy, 
attached to the top. Also shown is mctal tule 
to prevent coil spring from injuring enclosing 
material. Sketch at right shows gear in ploce 
and locked in down position, and in uppe 
right method of locking is shown diagram. 
matically. A is direction of load thrust, B j; 
direction of pull by coil spring. This pul 
trigger roller C down into locking position 
forcing large roller D—which takes landing 
load thrust from top of oleo—into its dow, 
position. 





Aileron control is via tube from control stick, leading forward to bell crank attached to 
front face of front spar, then outboard through idler to compensate for 5-deg. dihedral, 
to point directly ahead of flap operating mofors. Here bell crank changes direction back 
to front face of rear spar, where direction is again outboard to bell crank attached to 
aileron itself. 
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. AM contour the fabric and allow it to be 
oved) ME itched down with wire. 

men. Ailerons.are mounted on three self 
nd up aligning ball bearing hinges at ribs 
clon Ml No. 1, 5, and 9. The inboard hinge at 
vin rib No. 1 is a cast aluminum fitting into 
a: the bottom of which screws a lug and 
upper fa ball bearing collar, running on a tap- 
sgron. Mm ered pi assembly through the bracket 
t, Bis Mm attached to the rear spar. The screw 
; pul Mm hearing collar is split and the taper 
sition ME jambs: it tight when the lock nut is 
os tightened. This makes it possible to 
- Own 


get perfect alignment between the 
hinge, bracket and wing fairing with- 
out the necessity of mating the parts 
in jigs. Mid and outboard fittings are 
cast angle brackets, with roller bearing 
collar screwing in from the bottom and 
running on a pin through the bracket 
in the same manner as the other hinge. 
In each case, curved shims between the 
bearing collar and bracket are utilized 
to eliminate side play while retaining 
alignment. Balance weight washers 
are fastened into the hinge slots with a 
bolt and captured nut riveted to each 
side rib of the slots. 

On the inboard end of the right 
aileron is a 194-in-long trim tab—ad- 
justable only on the ground—similar to 
those on the stabilizer and rudder. 


oleo shock unit, with conventional 
torque scissors, attached to a forged 
steel tapered roller bearing spindle 
assembly. The front face of the mount- 
ing is flanged to bolt to the front spar. 
Fairing is in three sections; one at- 
tached to brackets extending up from 
the hub, another bolted to the oleo 
strut and the third hinged at the center 
of the fuselage. A scale painted on 
the two fairings attached to the landing 
gear tells at a glance if proper pressure 
—about 1,300 psi.—is being maintained 
in the shock strut: _— 
Retraction is electric, with a sepa- 
rate unit for each wheel. The motor 
which turns up 14,000 rpm., is mounted 
back of the front spar web, with a 
33:1 reduction..from the armature 
shaft, then a safety centrifugal clutch, 
followed by two gearless reductions, 
one 53:1 the other 60:1, giving a total 
reduction of 10,494:1 in three steps in 
a unit 14 in. Jong and, at the front 
end, 7 in. in diameter. The last reduc- 
tion stage—at the front.face of the 
spar web—drives a1 in. thick forged 
steel ring tovwhich is-yoked a tapered 
aluminum alloy I-beam of 133 in. 
length. This in turn is jointed to an- 
other tapering beam into the lower end 
of which is screwed a ball and socket 
joint that attaches to the oleo strut. 
The forged ring turns outward to lower 
the wheeis and the arms, due to their 
toggle action, lock the landing gear 
When turned toward the air- 
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Main landing gear is a single-strut — 











Phantom views showing rudder and elevator 


Push-pull rods go direct from rudder 


pedals to differential linkage located just ahead of bulkhead No..14 in aft fuselage. From 
this linkage cables go inside vertical fin to rudder connecting points. Elevator controls go 
from stick.via tube to right side of fuselage, then via push-pull rod to bulkhead No. 8, from 
which point two double cables lead back to differential unit located below stabilizer adjusting 
motor, Bell crank and push-pull rods Jead trom differential to elevator horn. Both rudder and 
elevator differential units are shown in the detail skefches. 


plane center line, the joint between the 
I-beams or toggle arms breaks to pull 
the oleo and wheel up. and inward. 

It is interesting to note that in down 
position the oleo struts have not yet 
reached the perpendicular, but there 
is no down lock on the gear. The two 
I-beams form a straight line when the 
gear is down and this straight thrust, 
coupled with the high reduction from 
the motor, appear to suffice for gear 
down locking. 


Small’ metal contacts through fiber 
insluation on the faces at the I-beam 
joints automatically shut off the motor 
when the landing gear is full down. 
On the rotating member of the landing 
gear mechanism there is a_ small 
scaled rod which projects up through 
a ball joint in the top of the wing as the 
gear goes down so that the pilot can 
tell the exact position of each wheel... 

As the gear retracts, the oleo strut 
just above the wheel contacts a coup- 
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Arrangement of hydraulic brake lines is shown in this phantom view. 
Hydraulic piston, which forms an integral part of the rudder pedal, 
is clearly shown in detail sketch at lower left. Pedal hanger, which 
is ball bearing mounted, is shown in center, and pedal support 
bracket is at lower right. ° 
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Indicative of lavish attention to design, and 
wide use of ball bearings, are details shown 
in these field sketches. At top is seen open 
and closed position of wind-up device on 
straps which hold hydraulic lines on landing 
gear. Note ratchet locking device. Center 
sketches show how ball bearings used on 
brackets are peined in place, then protected 
by felt washers and held by simple metal 
clamps. All elevator hinges, for example, use 
this type. In many places, as shown in lower 
sketches, ball joints are provided. A notched 
ball bearing race is pressed into place, then 
ball shaped ring is slipped in. When rotated 
into operating position it cannot fall out; it 
provides a self-aligning connection. This 
type unit is used on rear spar attachments, 
lower engine mount attachment to front spar, 
on all jacks, shock absorber connections and 
other points where stresses might be raised 
by fixed fittings. 


ling (set in a box-structure mounted on 
the front face of the front spar) which 
snaps into place, locks the gear in up 
position and automatically shuts off 
the retracting gear motor. The lock is 
held closed by an electrical latch and 
releases electrically when the power is 
turned on to lower the wheels. Un- 
locking can be done manually however ; 
the pilot pulls a knob (on the left side 
of the instrument panel) attached to a 
flexible cable which, atop the center 
of the front spar, is yoked to similar 
cables leading out to each landing gear 
up-lock box. 

The tail wheel is retracted auto- 
matically with the main gear. At the 
joint of the two I-beams on the right 
main wheel is attached a cable that 
runs over a pulley set just above the 
gear spindle, thence inboard along the 
spar front to the right side of the fus- 
elage, then over a pulley and back 
through the fuselage—in a conduit 
through the cockpit—back to a pulley 
on the front of the diagonal “heart” 


| tember in the fin, then up over a pulley 


atop it and down to a yoke set at the 
top of the tail wheel oleo. Thus, and 
its not as Rube Goldbergian ‘as it 
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Engine mount ring is attached to engine mount at four points, loads being distributed to four 
corners of fuselage and to bottom of front spar at center line. Also shown are throttle con- 
trol linkage—leading from lett to right side of cratt before going forward through engine 
mount ring. Detail at lower right depicts throttle itself. Pulling lever back into rear slot kills 
engine; pushing forward and across quadrant gives double boost for short periods. Thumb 
switch on end of throttle handle controls propeller pitch electrically. 





Here is Kommandgerat or “brain box." Located just ahead of engine mount ring, it is con- 
nected to throttle linkage. When pilot moves throttle lever this hydraulic-electric unit auto- 
matically adjusts fuel flow, fuel mixture, propeller pitch setting, ignition and, at proper alti- 
tude, cuts in second stage of supercharger. It is 16-in. high, 16-in. long, and 12-in. wide. 


147 




















Group assembly showing all oil lines for power plant. All lines going through to fuselage 
are attached to permanent fittings installed in firewall. A tape at edge of fuselage carries 
number of each connection; corresponding number is on line itself on encircling tape just 


behind union nut. 


sounds, as the main gear joint starts 
to move up, tension on the cable is 
transmitted back to the tail wheel re- 
tracting mechanism and the wheel is 
pulled up. A similar cable arrange- 
ment is used to pull the camera protect- 
ing door open when the landing gear 
is retracted. The center wheel fairings 
are held tightly open by a cable sys- 
tem when the landing gear is down. 
They are closed by the wheel when it 
is retracted. 

_ The tail wheel itself is mounted in 
a steel fork which fits into the front end 
of a heavy steel figure-eight casting 


which places the center of the yoke 6 in. 
ahead of the wheel center to permit 
castering. The tail wheel drag yoke 
attaches to the diagonal empennage 
member and to this figure-eight casting 
just ahead of the bottom of the oleo 
strut, which fits into the aft portion 
directly over the wheel center. 

At the top of the oleo strut is a yoke 
containing four rollers ; two load carry- 
ing larger ones set on each side of the 
center, two. smaller locking ones just 
aft. These rollers run in the channel 
member (previously mentioned in dis- 
cussion of the empennage) on the aft 





Oil cooler of FW-190 is set behind armor plate in nose of engine cowling. (Also see 
AVIATION for Nov. and Dec., 1942—"Design Details of the BMW 801 Engine.) Exploded 
view at lett shows (left fo right) armor plate, oil cooler, armor plate, and cowling. 
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face of the diagonal member, an: are 
part of the yoke to which the retracting 
cable attaches and to which is also 
attached a coil spring going dowii and 
aft to the rib holding the lower rud- 
der hinge. This spring—and gravity 
—pull the unit down. At the bottom of 
the channel the track leads forward, 
just enough for the larger rollers to 
fit into the resulting “pocket” so that 
loads from the tail wheel are trans- 
mitted up through the oleo directly 
against—and toward the front—of the 
diagonal rib, thus locking the wheel in 
down position. When tension is put on 
the cable from the main gear it starts 
the smaller rollers up the channel and 
they in turn pull the larger ones out of 
the “pocket”, to unlock the gear, and 
then up the track. 

The tail wheel moves up 20 in., and 
rubber pads on the axle just outside 
the fork fit snug against the bottom 
fuselage skin when it is retracted. A 
spring loaded “V” cam centers the 
wheel as soon as the load is released. 

An interesting detail of the tail 
wheel castering unit is this: the pivot 
is a hollow steel forging, welded to 
the fork and the hollow space is utilized 
as a grease reservoir for lubricating 
the swivel surface, the grease coming 
out through a 3-in. long slot which also 
serves as the tail wheel lock. 

Main landing gear tires are 700 x 
175 mm. smooth contour and tail 
wheel tire is 350 x 135 mm., also 
smooth contour. 

Stick-and-rudder controls are gener- 
ally the conventional push-pull rod and 
cable type, except that the elevator and 
rudder controls embody differential 
bell cranks which give a higher control 
surface-to-stick or rudder ratio near 
neutral position, thus tending to smooth 
out control action at high speeds. 

Rudder pedals are stirrup type with 
heel plates, with the hydraulic brake 
cylinder an integral part so that exert- 
ing toe pressure energizes the system. 
Distance of rudder pedals from the 
pilot’s seat can be individually adjusted 
by turning a knurled knob set in the 
push-pull rod on each side of the cock- 
pit aft of the pedals themselves. There 
are also four positions for the pedal 
fulcrum point. Rudder pedal units art 
suspended from brackets attacied t0 
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fuselage bulkhead No. 2. Push-pull 
rods lead directly aft through the 
fuselage up to the differential bell 
crak which is suspended from the top 
longeron at bulkhead 13. From there 
cables lead aft inside the empennage 
skin and attach to the rudder spar, 
which is 4 in. wide at the middle hinge. 

The 214-in long control stick is 
mounted in a cast base in the fuselage 
floor center between bulkheads 3 and 
4. Elevator control is via a tube lead- 
ing to the right side of the cockpit, 
then via single push-pull rod to just 
aft of the pilot’s seat to a bell crank 
from which two double 4-in. cables lead 
back to a differential bell crank 
mounted in bulkhead 14, where another 
short single push-pull rod leads back 
to 2 bell. crank directly under the 
stabilizer leading edge and a vertical 
push-pull rod attached to the elevator 
horn on the center of the elevator spar. 

Aileron control consists of a tube 
running forward from the control stick 
base and actuating a push-pull rod and 
bell crank set on the front face of the 
front spar center. From here push- 
pull rods extend outboard through an 
idler hinge to change direction cor- 
responding to the 5-deg. dihedral to a 
point directly in front of the flap 
operating motor where ‘a_ bellcrank 
changes direction aft to the front face 
of the rear spar. Here another bell- 
crank changes direction along the rear 
spar to the inboard end of the aileron 
where still another bell crank and push- 
pull rod attaches to the aileron horn. 
All hinges and connections are mounted 
on self aligning ball bearings. The 
bell cranks are all mounted on widely 
spaced ball bearings so that there is 
little lost motion even when the bear- 
ings get loose. 

The Germans’ extensive use of ball 
bearings is particularly evident in the 
Focke-Wulf 190 controls, for finely 
built bearing units are used not only 





This wiring diagram shows: (1) Electric 
fuel pumps in tanks; (2) battery; (3) 
radio antennae; (4) radio mofor-genera- 
for; ond (S$) master compass which oper- 
ates electric repeater head on instrument 
panei. 
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Complete fue! tank and line arrangement. Electric pumps are used in each tank and electric 
measuring gages are also employed. Filler openings are on right side of fuselage inside 
quickly detachable cover plates. Forward self-sealing tank holds 61.2 U. S. gal.; aft tank 
holds 76.8. Tanks are-separated*by rear spar tie-through member. 


throughout the complicated differential 
bell cranks, but wherever moving parts 
are joined and in allthe electric reduc- 
tion gears.and* motors. 

Aileron stick gearing is 3.2 deg. to 
the inch; elevator stick gearing is 4.1 
deg. to the inch; and rudder pedal 
gearing is 6 deg. to the inch. 

Outstanding control on the craft is 


the throttle quadrant and its Kom- 
mandgerat, or “brain box”. Only one 
lever, mounted on the left side of the 
cockpit is used. From it a push-pull 
rod leads forward and down to a bell 
crank attached to a rod which runs 
across to the right side of the fuselage 
to a second bell crank and push-pull 
rod going up and forward through the 
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These two detail sketches show armament arrangement on Focke- 
Wulf 190. At top are two 7.9-mm. machine guns with electric syn- 
chronizing unit just below muzzles; two lines leading down go to 
inboard 20-mm. cannon, which also fire through propeller arc. 
Two outboard 20-mm. cannon (also shown in lower sketch) are located 
just outside propeller arc. : 
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firewall to another push-pull rod-bell 
crank and the tube unit which takes 
the movement to the left again a few 
inches (to a point inside the engine 
mount ring) and another bell crank 
and push-pull rod which connects with 
the “brain box”, a finely built com- 
plicated unit measuring 16 x 16 x 12 in. 

As the pilot moves the throttle, and 
the movement is transmitted through 
the bell cranks and push-pull rods, 
the “brain. box” automatically makes 
compensating adjustments for fuel 
flow, fuel mixture, propeller pitch set- 
ting, ignition, and cuts in second stage 
supercharger at proper altitude. If, 
however, the pilot desires to make a 
propeller pitch change without chang- 
ing other settings, he may do so “manu- 
ally” by pushing a rocking lever switch 
set in the throttle. Further details of 
the “brain box” cannot be revealed at 
this time. 

Another interesting detail of the 
Focke-Wulf’s design is the engine 
mount ring, a hollow tubular structure 
which also serves as the reservoir for 
the hydraulic fluid used in the “brain 
box”. The -BMW-801 engine itself 
was discussed in detail in AvIiaTION 
for Nov. and Dec., 1942, and thus 
is not included in this discussion of 
the craft. 

All the 190’s fuel supply is carried 
in two self-sealing tanks suspended by 
fabric straps in the lower fore fuselage 
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Use of FW-190 as fighter-bomber brought installation of this electrically-operated rack 
beneath fuselage center for carrying one 500-lb. bomb. Note long light aluminum fairing 
extending aft from bomb rack ifself. 


section with the fore tank, between 
spars, holding 61.2 U. S. gal. and the 
aft tank having a capacity of 76.8 U. S. 
gal. 

Both tanks are filled from the right 
side of the fuselage, the filler pipe 
cover plates being quickly detachable 
flush units. Each tank contains a sealed 
electric pump. Gages are all electric; 


_ the fuel warning light and pump indi- 


cator lights being arranged vertically 
in the center of the lower instrument 
panel; the fuel supply gages for each 
tank just to their right; and selector 
gage to their right. Manually-operated 
fuel selector valve, however, is on the 
left of the top instrument panel. Lines 
from tanks to engine go through the 
left side of the firewall. 
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Majority of the highly complex elec- 
tric system components are located to 
the right of the plane’s centerline. On 
this side, for example, are the distribu- 
tor, two generators, battery and main 
junction box with its ground supply 
connecting plug, this latter unit being 
located in the aft fuselage between 
bulkheads 8 and 9. 

Wires leading from the removable 
top instrument panel—containing six 
flight instruments—go out through 
three quick disconnect plugs to the 
right for power or, as in the case of the 
dash repeater compass, to the master 
compass in the aft section. 

Two control switch junction boxes 
are required, one on each side of the 
cockpit. That on the left contains the 


bottom view of contro! switch junction box located at left of pilot's into seven quick-disconnect plugs, each one of which is of different 


seat, Note how all lines leading out at right have been grouped 


AVIATION, October, 1944 


shape so that wrong connections cannot be made. 
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Quickly detachable flight instrument panel with, left to right, altimeter, bank and turn and 
airspeed indicators, tachometer, compass and manifold pressure gage. Note use of quick- 
disconnect plugs. 


throttle quadrant, propeller pitch con- 
trol, ignition switch, flap and landing 
gear indicator lights, starter mixture 
control, stabilizer trim switch and in- 
dicator, flap and landing gear switches, 
primer pump switch and radio. It is 
built as a removable unit, and wires 
going out from its front end are led 
through three quick-disconnect plugs, 
those out the back end to the main junc- 
tion box through five lines in two sim- 
ilar plugs. 


The right-hand panel contains for- 
ward and rear circuit breakers, exter- 
nal battery indicator, fuel booster 
pump switches and engine starter. Four 
quick-disconnect plugs are installed in 
the front end; seven in the rear leading 
to the main junction box. 

The electric system is further com- 
plicated by the fact that four of the six 
guns—the two 7.9-mm. machine guns 
and the two inboard 20-mm. cannon— 
must be synchronized to fire through 


the propeller. The synchronizing units 
are mounted behind the engine. Elec- 
tric leads from them go to each gun. 
Wherever possible, wires are 
grouped when leading from one pa:t 
of the airplane to another through gez- 
erous use of quick-disconnect plugs. 
In general, too, the Focke-Wulf 190 fol- 
lows the German practice of having 
wires leading from one part of the 
plane to another in the same location, 
so that mechanics working on one air- 
craft will not have to become com- 
pletely indoctrinated before being «s- 
signed to another make or type. 








© 


Phantom view illustrates general arrangement of wiring in fuselage, extending from propeller 
pitch contro! and distributor at extreme left to stabilizer adjusting motor in vertical fin. 
Note how all wires are led to right side of fuselage, those from junction box at pilot's left 


reaching that side through conduit in back of pilot's seat before entering main junction box 
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on right side of aft fuselage section. Outside battery connection is in this box with con- 


necting plug flush with fuselage skin. 
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Bullet-Checking Plastic 


For Pressure-Plane Glazing 


By G. M. KUETTEL, Assistant Manager, Technical Service, 
Plastics Department, E. 1, duPont de Nemours & Co. 


It's of cardinal importance that pressurized warcraft have trans- 
parent enclosures which will confine bullet-shattering to the 
smallest possible area. Here's the story of the development of a 
new laminate for just such installations, complete with design data 
and details of attachment, — beisiuls and a erenare factors. 


worsen 2 terns mae 


EVELOPMENT of the pressurized 

plane cabin has created many new 

problems for both designer and 
engineer. Progress in solving one of 
these problems has been the development 
of a new transparent plastic laminate 
-which, when pierced by a bullet; confines 
shattering to a small area. 

However, even this improvement in 
glazing brings with it the problem of 
positive attachment, for in pressurized 
military aircraft the plastic enclosures be- 
come more of a part of the structure 
than they were as non-structural materials 
in non-pressurized_ installations. 

The nucleus of the problem of mount- 
ing plastic glazing in pressurized installa- 
tions is the plastic’s behavior under con- 
stant and repeated stresses. Conventional 
strength data are usually obtained by 
straining the plastic at a specified rate. 
In pressurized planes, however, duration 
of load may be for several hours, that is, 
for the period of pressurized flight. Re- 
laxation -will be that period of time be- 
tween flights. 

Under conditions of constant and re- 
peated stress, the performance of pres- 
surized glazing is quite different from 
performance under standard tests. All 
plastics show fatigue when subjected to 
stresses. Fatigue causes their failure un- 
der continuous or repeated loads at a 
point well below standard values, which 
are derived by quickly applying the load. 

Unfortunately, it is impossible to pre- 
dict the behavior of plastic glazing in 
pressurized structures, because all. the 
characteristics which render a material 
resistant to fatigue are not completely 
known, Fatigue may evidence itself in 
the form of a pattern of tiny cracks called 
crazing. This usually results when 
stresses are sufficient to crack the plastic’s 
“skin” (Fig. 1). 

Cracks may also form which have their 
origin in incipient cracks in a rough-sawn 
trimline or edge, or drilled hole. Improper 
installation may promote cracking by 
setting up local: stress concentrations 
which bring large forces to bear on lim- 
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ited areas of the plastic (note Fig. 2). 
Other factors which influence fatigue 
are the magnitude of the stress load, dura- 
tion of the load, the cycle employed, and 
temperature. At low temperatures, plas- 
tics will bear greater dead loads, or con- 
stant stress, than at high temperatures. 


Relationship of Design Variables 


The designer must also give careful 
consideration to a number of other vari- 
ables which bear a close relationship in 
the network of pressurized plastic glazing 
design factors for military aircraft sub- 
ject to hits by enemy gunfire. These are: 


1, Manner of restraint of enclosure. 
fa) Attachment design. 
(1) Eccentricities in loading. 
(b) Bolt holes. 
2. Shape of*structure. 
(a) Cylindrical, spherical, flat, or 
compound. 
3. Ratio of projected area to attachment 
ring length. 





4. Volume of pressurized air. 
5. Pressure load on glazing. 
(a) Static load and air load. 
6. Temperature of glazing. 
(a) Exterior or ambient tempera- 
tures. 
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(b) Interior temperature. 

(c) Variation in temperature differ- 
enital caused by variation in film 
coefficients, due to: 

(1) Air velocity. 
(2) Double glazing. 

. Thickness of glazing. 

(a) Influenced by depth of draw and 
thinning out when shaped. 

. Nature of impact. 

(a) Caliber of bullet. 

(b) Angle of line of fire. 

(c) Tumbled versus 0-deg. yaw. 

. Condition of projectile. 

(a) Jacket of bullet intact or stripped 
back. 

(b) Fragments from other structures 
accompanying bullet. 

(c) Flak. 

(d) Explosive bullets. 

. Physical condition of glazing before 

impact. 

(a). Previous bullet or flak holes. 

(b) Patches present. 

(c) Cracks or other faults in struc- 
ture.. ; 

Complexity. of relationships of variables 
encountered in designing pressurized glaz- 
ing can.be readily appreciated from the 
foregoing outline. Until more fatigue data 
and experience with pressurized glazed 
structures have been, accumulated, it is 
practically impossible for a designer to 
attempt a. balance of the value of such 
items as weight of enclosure and rupture 
protection. 

The most advisable manner to approach 
such ‘a problem is to construct a full- 
scale replica of the glazing, together with 
the proposed mount, and attach the as- 
sembly to a jig representing the portion 
of the plane to which it will be attached 
in service. 

By enclosing the exterior and interior 
surfaces of the glazing and its attach- 
ment, or by placing the whole assembly in 
a cold room, the results of temperature 
and pressure differentials can be studied, 
pressure cycle tests can be conducted, and 
gunfire programs can be carried out. 


Laminated Lucite-Butacite 


To meet the requirements of shattering 
from the impaet of a bullet or under con- 
ditions of stress, a new combination of 
plastics has been developed. It consists 
of a sandwich—made up of two layers of 
Lucite methyl methacrylate resin with a 
layer of Butacite polyvinyl butyral resin 
between them. 

Toughness and shock-resistance of the 
Butacite, together with the rigidity, hard- 
ness, and weather-resistance of the Lucite, 
yield a laminate which, when pierced by 
a bullet, performs in a manner superior 
to a single sheet of acrylic resin. At or- 
dinary temperatures, even under pressure, 
the laminated Lucite-Butacite sheeting is 
practically self-sealing, that is, the hole 
left by the passage of the bullet is small, 
and the shattering is not excessive. 

In almost all instances, the hole is such 
that it may be repaired with a patch of 
rubber or transparent Butacite sheeting. 
Non-laminated acrylic structures under 
pressure are usually badly shattered, even 
when sheets of considerable thickness are 
used. 
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Fig. 6. Graph showing variation of tensile strength with temperature, 
with rapid loading of 0.400-in. thick laminated Lucite-Butacite (be- 
fore accelerated weathering). Load application rate was about 0.3 


in. per min. 


In order to compare the laminate with 
similar structures in solid acrylic, a series 
of tests was conducted on semi-cylinders, 
domes, and flat glazing, at various tem- 
peratures, pressures, and manners of gun- 
fire. 

The accompanying illustrations portray 
the results obtained with a 50-in. dia. dome 
with an 18-in. draw. 

Fig. 3 shows the mounting of the dome 
on the top of a 50-gal. steel barrel. The 
entire assembly was placed in a cold room. 
A number of thermocouples were attached 
to the inner and outer skins for purposes 
of recording inside and outside tempera- 
tures. An electric heater and fan were 
placed in the bottom of the barrel to per- 
mit a study of the effect of varying in- 
ternal air and internal skin temperatures, 
as related to resistance to shattering by 
gunfire. The domes were pierced with 
.50-cal. bullets. Fig. 4 represents the 
results of gunfire on a dome made from 4 
in. thick solid acrylic sheet. The inside 
air temperature was +50 deg. F, the out- 
side air temperature —49 deg. F, and the 
pressure differential was 5 psi. Fig. 5 
shows a: dome made from laminated 


Solid Lucite 





Fig. 9. Values of flexural strength with rapid loading perpendicular to 


laminate of 0.400-in. thick Lucite-Butacite. 
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(no sign of failure or crazing) 


at —76 deg. F. 


Lucite-Butacite sheeting 6/10 in. thick. 
The inside air temperature was +50 deg. 
F, the outside air temperature was —41 
deg. F, and pressure differential was 5 psi. 
The exit hole is in the foreground. Small- 
ness of size of both exit and entry holes 
and limited fracture lines can be seen. 


Mechanical Properties 


The problem of collecting mechanical 
data on laminated Lucite sheeting which 
can be used to design transparent aircraft 
enclosures is complicated by the fact that 
mechanical properties are generally de- 
termined by testing machines which em- 
ploy rapid loading. Values of tensile and 
flexural strength, for €xample, cannot be 
used with confidence because plastics tend 


Solid L 


, room ternperature 


54, months at 5600 psi. 





. Fig. 7. Graph showing tensile strength with long time tension. 
- trated here is duration of load before failure of 0.400-in. thick lam- 
inated Lucite-Butacite stressed continuously at room temperature and 


to cold-flow upon application of stress, - 


and the amount of flow is not only a func- 
tion of the stress duration but it is also 
gteatly influenced by temperature. 

An attempt has been made to supplement 
the values of tensile strength with long- 
time tension data and those of flexural 
strength with flexural creep data. 

Fig. 6 shows a variation of tensile 
strength with temperature. The rate of 
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Fig. 8. Tensile stress-strain curves of 0.400- 
in. thick laminated Lucite-Butacite at various 
temperatures. Curves give approximate re- 


lationship between stress and strain at various 
stresses. 
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Fig. 10. Creep in flexure of 0.400-in. thick laminated Lucite-Butacite. 


Insert shows method of deflection measurement for graph values. 
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si thickness 
A- 125 Lucite, 
A50"Butacite $ 0.400” 
125° Lucite 
B- 150° Lucite 
.200° Butacite > 0.500” 
150” Lucite 
C~ .200° Lucite 
.225"Butacite> 0.625" 
.200” Lucite 









oe 


Fig. 11. Nomograph calculated for laminated Lucite- 
Butacite having interlayers of various thicknesses. 
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Fig. 12. Experimental joints of laminated Lucite- 
Butacite and corresponding breaking strengths. 
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Table | 
Impact Strength-Temperature 

















Relationship 

Ft.-Lb./in. of Notch—Charyy | 
Temp. . - | 
deg. C. Laminated Lucite | 
Lucite 

25 4.31 0.59 
12 4.13 0.59 | 
—10 0.46 0.55 | 
—20 0.41 0.50 
—40 0.41 0.50 | 








application of load in each case was a}out 
0.3 in. per min. Fig. 7 shows the duration 
of load before failure of 0.400 in. thick 
laminated samples stressed continucusly 
at both room temperature and at —76 deg. 
F. Long-time tension data indicate that 
the 0.400-in. laminate will not indefinitely 
withstand a tensile stress at room tem- 
perature greater than 1,000 psi. (Fatigue 
of thicker laminates is being studied). 

Allowing the conventional safety factor 
of 2, the operating stress of the 0.400-in. 
laminate is then about 500 psi. Design 
based upon a fiber stress of 500 psi., how- 
ever, makes no allowance for a decrease 
in tensile strength with a rise in tempera- 
ture. For these reasons, if the 0.400-in. 
laminate is to be subjected to pressuriza- 
tion for prolonged periods of time at room 
temperature, fiber stresses in excess of 250 
psi. should be avoided. Fig. 8 portrays 
tensile stress-strain curves at various tem- 
peratures. From these, an approximate re- 
lationship between stress and strain at 
various stresses can be obtained. 

Fig. 9 shows values of flexural strength 
with rapid loading, and Fig. 10 shows 
creep in flexure. Data given in Table I 
shows the relationship between impact 
strength and temperature. The specific 
gravity of the laminate will vary slightly 
with the proportion of Lucite to Butacite 
employed. It has been found desirable, 
however, to concentrate commercially on 
thicknesses of 0.400, 0.500, and 0.625-in. 
laminates, whose weight factors are shown 
in Fig. 11. 

From 90 to 92 percent of light in the 
visible range is transmitted by the lamin- 
ate. When the laminations are properly 
made and formed (blow-forming and not 
vacuum-forming is recommended), the 
optical properties are as good as those of 
a similar structure made from solid acrylic 
sheeting. 

The composition of laminated Lucite- 
Butacite offers a number of possibilities 
for making cemented joints. Sample 
joints with their breaking strengths are 
shown in Fig. 12. 

It is necessary to exert care in the 
design and fabrication of a cemented joint 
which is to be placed under continuous 
stress. No sudden changes in curvature 
must be allowed, since concentration of 
stress caused by sharp curves results in 
greatly reduced strength. It is essential 
that the loads be applied symmetrically to 
both outer layers and that all joints be 
clear and free from air bubbles. The 
interlayer should be routed away so that 
it does not come in’ contact with the 
cemented interface. 


Fabricating Information 
Laminated Lucite’ can be handled, 
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Fig. 14. Cross-sectional 


view ef mobile mount 
with closure tension applied through wheel shafts. 





1 1,380 Ib. 


Fig. 15. Test specimens of double shear strip type 
of mountings. See 


Table Il for test data. 





sawed, drilled, routed, finished, and 
cleaned, as easily as solid Lucite. 

A properly laminated sheet can be 
formed with the same readiness as solid 
acrylic sheeting, with the exception of one 
method. Vacuum-forming is not recom- 
mended. Excellent results are being ob- 
tained with blow-forming methods. 

Temporary patches of transparent 
Butacite have been successfully applied to 
bullet-penetrated canopies. These patches 
permitted repressurization and withstood 
the shock of a second bullet. Temporary 
patching materials are being further de- 
veloped. 

Damaged glazing should be replaced at 
the earliest opportunity. Repairs must 
not be relied upon in pressurized glazing. 


Methods of Attachment 


One of the most frequent causes of 
failure of plastic glazing, especially where 
the glazing is- part of the plane’s primary 
structure, is faulty installation. Every 
effort should be made to avoid eccentric- 
ities in loading. Excessive pressure on 
any part of the glazing must be avoided 
—the total stress should be uniform over 
as large an area as possible. Stresses 
should be kept to a minimum, regardless 
to how favorable the operating conditions 
may be. 

Experience gained in the development of 
a number of pressurized structures and 


Table Il—Test Data for Samples 
of Double Shear Strip Type of Mount 




















Bee 
| Ig en - | Sex 
4s S 5 | 
a/~| ge SA) ee 
ee ie 6 go 3S 
sts) By | 3 oa 
“je] a8 - a6 
| 1.380 1.380 | Across repair 
joint 
Bebe t 670 670 In jaws 
3 | 3 | No break | No break 
j | | at 2,000 | at 670 
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their manner of installation may be of 
value. Trouble attended the original type 
of attachment employed in a pressurized 
double-glazed semi-cylindrical canopy 
(shown in Fig. 13). This attachment was 
made by bolting the canopy to a sliding 
track mechanism. Cyclic pressure and 
vibration tests caused cracks radiating 
from bolt hole to bolt hole (a closeup of 
cracks was shown earlier in Fig. 2). 
Continued pressure tests finally caused the 
canopy to burst. 

A redesign of the attachment was then 
undertaken. A double shear strip type of 
mount was developed, replacing the bolted 
mounting. Fig. 14 portrays a cross-sec- 
tional view of the mobilé mount with 
closure tension applied through the wheel 
shafts. Test samples of the double shear 
strip type of mount developed for this 
canopy are shown in Fig. 15. The design 
load called for a maximum of 200 Ib. per 
in. of attachment length, so the breaking 
load of 670 lb. possessed by the double 
shear strip provided a reasonable margin 
of safety. Table II gives data for the test 
sections. A pressurized dome also re- 
vealed much information concerning 
proper types of mounts and attachments. 


As originally designed, the turret had a 
type of attachment in which loading set 
up high stresses due, for the most part, to 
non-tangential loading. This mounting 
consisted of a ribbed’ dome with a gus- 
setted base ring of plastic, as shown in Fig. 
16. “The turret was to stand 81 Ib. per 
in. around the.attachment. Tests indicated 
that the original attachment was far too 
weak, and the turret failed when pres- 
sured to only 2-3 psi. Failure occurred 
at the top of the gusset. To check the 
strength of the attachment, sections of 
the turret were sawed into twe 1-in. 
strips, two 2-in. strips, and one 3-in. strip 
including a section of rib. 


Table Ill—Test Data 
for Samples of Ribbed Dome 








Break-|Load/ 
Sample} Width ing in. Location 
(in.) load | (1b.) of break 
(Ib.) 

1 1 54 54 | Gusset Top 

2 1 76 76 . * 

3 2 122 61 = . 
4 2 143 | 72 ° 4 
5 3 (rib| 934 311 Base of rib 
at center) and through 

gusset 


























Fig. 16. Ribbed dome with gussetted base ring of plastic. 
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. Fig. 17. Test specimens of ribbed dome. 
ure are indicated by arrows. See Table Ill for test data. 


Points of fail- 





Fig. 18. Shown here are high-gussetted test 
specimens. Test data for specimens are given 
in Table IV, 





Fig. 17 shows the results of testing the 
sections. Only in the area of the ribbed 
section was the strength in exces of that 
called for by the design load (as shown 
in Table III). Problem of attachment 
strength was solved by increasing the 
height of the gusset from the original # in. 
specified in the design to one reaching sev- 
eral inches up the wall of the turret. Fig. 
18 shows a three-quarter view of the new 
test sections, possessing a 2%-in. high 
gusset, which yielded the test data shown 
in Table LV. At its best, however, this 
type of attachment is not recommended for 


Table |V—Test Data for Samples of 
Ribbed Dome With Increased 
Gusset Height 
































ant ore {Load/ 
Width| ing Location 
Sample (in.) | load de) of break 
(Ib.) ’ 
1 2 780 390 Gusset top 
2 2 650 325 | Cemented joint 
(cement not 
fully seasoned) 














pressurized structures, because the ap- 
plied loads are eccentric, and the long 
gussets interfere with vision. 

In a third instance, a pressurized hemi- 
spherical dome was given a series of at- 
tachment design alterations before satis- 
factory operating results were obtained. 
At first, the dome was attached by means 
of bolts and nuts. Holes were drilled in 
the dome skirt. Failure during repeated 
pressurization was encountered at the bolt 
holes again in the form of cracks, which 
gradually lengthened and ultimately per- 
mitted the dome to rupture. : 

The dome was then redesigned to a 
drilled, flanged type of mount (shown in 
Fig. 19). Excessive fibre stresses due to 
flexure were created, and rupture occurred 
in usage. The final design eliminated the 
flange and substituted a double shear 
strip type of mount, as illustrated in Fig. 
20, which permitted the load to be brought 
to bear tangent to the dome, thus reducing 
flexural stresses. Excellent results have 
been reported from the field with this 
type of mount. Rubber shear. strips, re- 








placing shear strips of rigid plastic, are 
also being used successfully at the present 
time. 


Summary 


The problems involved in designing 
glazing for pressurized aircraft may be 
roughly classified into three parts: 

1. Design of attachment. Eccentricities 
in loading must be avoided. The load 
should be applied equally to both faces of 
the plastic. Attachments should be 
chosen which will not necessitate breaking 
the surface of the plastic, as in routing or 
drilling. 

2. Design of glazing. Careful thought 
must be given to the fatigue character- 
istics of plastics since, in pressurized 
planes, they become a part of the primary 
structure. 

3. Resistance to gunfire. If it is neces- 
sary to pressurize a military plane, then 
it is equally important to choose a plastic 
material which provides the greatest in- 
surance against rupturing when the plas- 
tic is penetrated by bullet or flak. 
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"Big, 19. Left, drilled Anged-type” st dome mounting. Fig. 20. Right, 
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cal glazed structures. This type mount replaced that shown in Fig. 19. 
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Favoring the Classical 


In Flying Boat Hydrostatics 


ment it: water as well as air, are 
subject to the same laws of flotation 
as ordinary boats. Because of this. it is 
imperative to investigate the static water 
characteristics of a proposed hull des zn 
in order to determine the height of wai 2r- 
tight riveting, location of doors and 
hatches, and size of auxiliary floats. 
Characteristics that must be considered 
are the displacement and trim of the hull 
for the necessary design conditions of load- 
ing and compartment flooding, and. the 
lateral upsetting moment. These values 
may be determined by either oi two 
means: The classical methods of naval 
architecture, which have been slightly 
altered to suit the requirements of flying 
boat design; and the experimental method. 
which necessitates building a scale model 
and attempting to duplicate in a trimming 
basin the flotation conditions that will 
exist on the full scale boat. 
It has often been suggested that the 


sen BOATS, having a natural ele- 
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By W. J. GRIFFEY, Senior Weight Engineer, The Glenn L. Martin Co. 


Contending that traditional methods of naval architecture—rather 
than experimental means—prove most economical in trim, draft, 
and lateral stability calculations, the author "builds" an exemplary 


flying boat to illustrate his point. 





experimental metnod would result in an 
improvement both in speed and accuracy 
over classical methods of calculating these 
values. Although experimentation has 
been developed to a high degree of accur- 
acy, it is the writer’s opinion that, at the 
present time, conventional methods of 
naval architecture still provide the most 
economical means of doing the job. 
Proponents of the experimental method 
are inclined to exaggerate the number of 
waterline calculations that must be made 
in order to supply sufficient design in- 
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Standard Half Area (Sq.in.) 


2,000 


formation. If it were necessary to de- 
termine from 15 .to 200 waterlines as 
claimed, then the classical method would 
undoubtedly find itself ill-suited to such 
a mass production job. However, it has 
been found that from 6 to 9 calculations 
usually satisfy design requitements. 
Under these conditions an experienced 
person ‘can finish a complete. hydrostatic 
report within three weeks ‘time, which 
seems barely adequate for a highly skilled 
technician to construct an accurate model 
and its precision-built accessories. Design 
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Fig. 1. Bonjean curves ‘representing plot of sectional area against draft. 
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changes will lengthen the time required 
to do the job by either method, but as a 
rule the design is frozen befere accurate 
flotation data is required. What changes 
do occur are usually minor and may affect 
one method more than the other, depend- 
ing upon thé nature of the redesign. 
Claims that the experimental method 
provides greater accuracy than the cal- 
culated methods have still to be proven. 
The Martin Hydrobal, which indicates 
gross weight and C. G. position by draft 
readings near the bow and stern, respect- 
ively, was installed on two different flying 
boats and calibrated over a wide range 
of known loadings and C. G. positions. It 
was found that the error between the cal- 
culated waterlines and those actually ob- 
tained was so small as to be considered 
negligible insofar as practical application 
is concerned. Considering the wide mar- 
gins of safety that must be allowed due to 
turbulent water, it does not appear wise to 
spend excessive time striving for hairline 
accuracy when, actually, it is not needed. 
Whatever method is preferred, a work- 
ing knowledge of the classical method is 
necessary, and it is hoped that the pre- 
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Fig. 2. Hull profile and waterline reduced to workable scale. 
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sentation here of the basic principles and 
steps involved in making these calcula- 
tions will provide a convenient reference 
for those individuals desiring this infor- 
mation. 

Navy Specifications SF-1 and SR-59, 
and CAA Bulletins CAR.-04 and 
CAM.-04 require that these calculations 
be made in order to determine the hydro- 
static stability of all flying boats under 
certain conditions and limitations. For 
reasons of clarity the following discussion 
is confined to conventional flying boats 
with one main float and two auxiliary 
wing-tip floats. However, the principles 
involved may be adapted to any type boat. 


Basic Principles of Calculation 


A boat hull at rest in water will sink 
to a depth sufficient to displace a volume 
of water equal in weight to the gross 
weight of he ship, and it will assume an 
angle of trim such that the center of buoy- 
ancy (C.B.) falls on a line which passes 
through the center of gravity and which 
is perpendicular to the waterline. The 
boat will also assume an angle of heel, 
the magnitude of which depends upon the 
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Fig. 3. Graphical representation of half-area against distance fore or oft of forward per- 
pendicular. This curve is derived from Bonjean curves. 
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vertical location of the C.G., the shape an¢ 
size of the waterplane, and the lccatioy 


and buoyant effect of the auxiliary float, . 


Determination of Draft and ‘rim 


Calculation of draft and trim calls fo; 
approximation of a waterline and the, 
determination of the volume and the C. B 
of the water displaced. The method 
making these calculations can best fy 
shown by an illustration of the determina. 
tion of the normal load waterline for , 
typical flying boat using the following 
criteria : 

LOSS AVEIEN oo ss esse ece 145.00 th, 

C. G, position. 3... sta. 505.5, 150 in, 

above base line 

Man teeter. oy se esi cee 64 Ib. /cuft 
The method consists of the following 
steps: 

1. Construct a set of curves of sectional 
area against draft (Fig. 1) Since Simp. 
son’s rule employs half-ordinates, it is ad. 
vantageous to plot only half-areas of the 
frames selected. For convenience, it js 
customary to locate the zero axis of sec- 
tional area at the center of the graph, and 
plot to the left of this axis the frames 
forward of the main step, and tc the right 
the frames aft of the step. 

2. Draw a hull profile compressed to 
a convenient scale (Fig. 2). 

3. Assume a waterline position on the 
hull profile. 

4. Determine each corresponding section 
area under the assumed waterline from 
the “Bonjeans,” and construct a plot of 
half-areas against distance aft of the 
forward perpendicular (Fig. 3). 

5. Divide each area fore and aft of the 
main step into an even number of sections 
using equally spaced ordinates, and obtain 
the volume and C.B. of each by Simpson's 
rule. If area is measured in square inches 
and distance aft of the forward perpendic- 
ular in inches, then— 


Volume (cu. ft.) = = x a x 2 


where L = actual distance under the sec- 
tional area curve, N = number of sections 
into which the area under the curve has 
been divided, and =f(V) is summation of 
the functions of volume as determined by 
Simpson’s multipliers. For a state of 
equilibrium to exist, the total weight of 
the volumes of water displaced fore and 
aft of the step must be equal to the gross 
weight of the ship. 

Horizontal location of the C.B. of each 
displaced volume with reference to some 
fixed point, preferably the step, may then 


be found by the formula: 


_Z2f(M) LL 

wis aca (V) x V 
where 2f(M) is the summatio: of the 
functions of the moment as determined by 
Simpson’s multipliers; and the answer '8 
expressed in inches fore or afi of the 
reference point. Summing up, we have 

the calculations as shown in Tabie I. 

6. For all practical purposes the vertical 
location of the C.B, may be assumed 4 
two-thirds the mean draft or at approx 
mately 43.7 in. above the base line. We 
now have the relationship between the 
C.G. and the C.B. as shown in Fig. 4. 
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we have assumed the waterline at the cor- 
rect angle to cause the C.B. to fall on a 
line which passes through the C.G. and 
which is perpendicular to the waterline, 
then the angle © must be equal to the 
trim angle (¢). From Fig. 2 we find 
that the difference between the bow and 
stern drafts is 12 in., and the total length 
of ship submerged is 1,016 in. Then— 


106.3 
0 deg., 39 min. 


= tan = tan 0113 = 





i01 = tan .0118 = 
0 deg., 41 min. 
The answer is then expressed as: 

Draft at step = 66 in. above base line 

Trim angle = 0 deg., 41 min. down at 

stern 

It is obvious that an exorbitant number 
of approximations would be necessary in 
order to calculate a displacement and trim 
angle exactly equal to those required for 
the conditions of equilibrium, and it is 
improbable that such accuracy could be 
attained using graphs of workable size. 
Past experience has shown that sufficient 
accuracy is obtained if the calculated dis- 
placement is within + .25 percent of the 
gross weight and ® is within + 0 deg., 10 
min. of @. 

This method may also be used to deter- 
mine waterlines for flooded compartment 
conditions as well as total displacement 
of the hull fully submerged. In calculating 
flooded compartment conditions the 
method is identical, except that no dis- 
placement is shown under the sectional 
area curve at the flooded section. 





¢ = tan! 


Trim Change by C. G. Movement 


An approximate change in trim caused 
by a movement of the CG. may be found 
by the formula: 
aXL 

GM 


where Y = change in draft, bow plus 
stern (in.); a@ = distance that C.G. 
moves, measured parallel to normal load 
waterline (in); L = length of- water- 
plane (in.); and GM = longitudinal 
metacentric height (in.). Since the physi- 
cal characteristics of metacentric height 
are discussed later (under the subhead 
“Transverse Stability”) we will demon- 
strate here, therefore, only the mechanics 
necessary to obtain such metacentric 
height. - 

Longitudinal metacentric height is de- 
termined by the moment of inertia (J.) 
of the normal load water plane about a 
transverse axis through its centroid. The 
first step in calculating J. is to construct 
a plan view of the normal load waterplane, 
plotting half breadths in feet against dis- 
tance in inches aft of the forward perpen- 
dicular (Fig. 5). The area under the 
waterplane curve is then divided into an 
tven number of sections using equally 
spaced ordinates. Our accompanying 
Table II is set up for the application of 
Simpson’s rule. 

Converting the length of the waterplane 
(L) to feet and letting N = number of 
ordinates, the area is— 


Ye 
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~ Fig. 4. Relationship between C.G. and C.B. Note that angle must be equal to trim angle. 






































Table |—Summary of Calculations fer Volume and Center of Buoyancy. 
Ord M fV)*° -L #(M) Forebody 
0 1 0 6 . 0 
570 4 2,280 5 11,400 2 546-42 42840 
1,650 2 3,300 4 13,200 Vi =—xX x — = 1388 cu. ft. 
2,660 4 10,640 3 31,920 3 6 1728 
3,390 2 6,780 2 13,560 85720 546-42 5 
3,910 4 15,640 1 15,640 = —— X ———— = 168.1 in. fwd. of step 
4,200 1 4,200 0 0 42840 6 
42 ,840 85,720 
Afterbody 
Ord. M T(V) L t(M) 
3,480 1 3,480 0 0 2 1058-546 26780 
2,580 4 10,320 1 10,320 V2 =—X —— = 882 cu. ft. 
1,840 2 3,680 2 7,360 3 6 1728 
1,375 4 5,500 3 16,500 51280 1058-546 é 
950 2 1,900 4 7,600 CB. = —— X = 163.4in. aft of step 
475 4 1,900 5 9,500 26780 6 
0 1 0 6 0 
26,780 51,280 Ord. Ord. 
Total Displacement = (Vi + V2) 64 lb./cu. ft. = 2270 X 64 = 145280 lb. ° 
(1388 X 168.1) — (882 X 163.4) } 
CB. = ———— = 39.3 in. fwd. of step 
2,270 
a 2 x L x Zf(A) a (1058 — 42) ., (286.96 — 197.52) 
ae N 12 X 12 180.76 
2 x (1058 — 42) % 180.76 = 1,54 ft. fwd. of Ord. 6. 
3 12 X 12 : Calculation follows: 
= 850 sq.ft. Find I about Ord. No. (6). 


Location of the centroid of this area 
with respect to Ordinate No. 6. is— 


x = 2x ; 
> f (M) ord. 0-6 — = f (M) ord. 6-12 





> f (A) 





Table ||—Calculations for the 
Application of Simpson's Rule 


ZO 
o6 














Ord. M f(A) L ff) L fl) 

0 = 4 0 6 0 6 0 

1 2.95 4 11.80 5 59.00 5 295.00 

2 5.90 2 11.80 4 47.20 4 188.80 

3 6.43 4 25.72 3 77.16 3 231.48 

4 6.65 2 13.30 2 26.60 2 53.20 

5 6.75 4 27.00 1 27.00 1 27.00 

6 6.75 2 13.50 0 236.96 0 

7 6.45 4 25.80 1 25.80 1 25.80 

8 6.07 2 12.14 2 24.28 2 48.56 

9.5.34 4 21.36 3 64.08 3 192.24 

10 4.17 2 8.34 4 33,36 4 133.44 
11 2.50 4 10.00 5 50.00 5 250.00 
-12 1 0 6 0 6 0 
180.76 197.52 1,445.52 





1 Ord. @) = 2X (H) X27@ 


2 _ (1068 — 42\" 
-ix( er ) x 1445.52 


= 338,642 ft.‘ 

Transfer this J Ord (6) to a trans- 
verse axis through the centroid; then we 
have— 

I, = Iora.(6) — A(X?) 

= 338,642 — (850 X 1.54*) 
= 336,626 ft.* 

The height of the metacenter above the 
C.B. is then— 





I, 
aitsinl 6 
336,626 
2,270 
= 148.3 ft. or 1,779.6 in. 
where V = calculated displacement (Cu ft.) 
Since the C.G. is 106.3 in. above the 
C.B. (Fig. 4), the height of the metacenter 
above the C.G. is— 
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Fig. 5. Plan view of normal load waterplane. 


Graph shows plot of half 


breadths in feet against distance in inches aft of forwatd perpendicular. 


GM BM — 106.3 

1,779.6 - 106.3 

1,673.3 in. 

Total change in draft for a l-in. move- 


ment of the G.G. is expressed by— 


aXL 
GM 


Inu 


Y= 


1 X (1,058 — 42) 
1,673.3 
= .607 in. 


a 
Expressing this in change of trim angle 
for 1-in. movement of the C. G. we have— 





(11) 


.607 
Ad = tan 016 = tan .00060 = 


0 deg., 2 Min. 


Transverse Stability 


Static stability of a boat resting in water 
depends upon the effective height of the 
C.G. above the CB. This effective 
height is termed either the transverse or 
longitudinal metacentric height, depending 
upon the direction in which stability is 
being considered. Because all flying boats 
of conventional design are laterally un- 
stable (ignoring the affect of auxiliary 
floats), and the magnitude of this insta- 
bility is a major factor in the design of 
the auxiliary float, it is necessary to de- 
termine the location of the transverse 
metacenter. 

Fig. 6 shows the ship inclined at a small 
angle from the upright, causing C.B. to 
move from its original position B to B’. 
The upward force of buoyancy now acts 
through B’ and the weight of the ship, 
which is equal to the buoyant force, acts 
vertically down through G, the C.G. If 
GZ is drawn perpendicular to the vertical 
through B’, then we have a couple tending 
to take the ship further away from the 
upright. The upsetting moment of this 
couple is W X GZ, where W = gross 
weight. 

The point M where the vertical through 





Table I1|—Summation of Moments 


of Inertia 
ne Ee Fg Ord. 3 M fU) 
1 
1 2.95 25.67 4 102.68 
2 5.90 205.38 2 410.76 
3 6.43 265.85 4 1,063.40 
4 6.65 294.08 2 588.16 
5 6.75 307.55 4 1,230.20 
6 6.75 307.55 2 615.10 
7 6.45 268.34 4 1,073.36 
8 6.07 223.65 2 447.30 
9 5.34 152.27 4 609.08 
10 4.17 72.51 2 145.02 
11 2.50 15.63 4 62.52 
12 0 1 0 





=f) = 6,347.58 





B’ intersects the centerline of the ship is 
called the transverse metacenter, and the 
distance GM is called transverse meta- 
centric height or h,. Since for small 
angles M remains practically in a con- 
stant position, we may say that GZ = 
GM sin 9=h, sin 9 for angles up to 
15°. Therefore the upsetting moment at 
any small degree of inclination is— 














Fig. 6. Ship heeled at small angle, causing 
C.B. to move from B to B’, 





W X he sin 9 

It will be noted that when the meta. 
center occurs above the C.G., as did the 
longitudinal metacenter, the resuiiant 
couple will tend to right the ship, and 
hence the structure will be hydrostatically 
stable. , 

Transverse metacentric height is de- 
termined by the moment of inertia o/ the 
normal load waterplane about its |cigi- 
tudinal centerline. This is calculate: hy 
the following steps: 


Determining Metacentric Heigh: 


1. From the normal load water) lane 
curve (Fig. 5) set up a table for the 
application of Simpson’s rule. 

If the length of the waterplane (/.) js 
expressed in ft., J is then: 

a 4 Le x Sf) 
3 Aa 
vc (1,058 — 42) 


=3 * xox 2 


9,947 ft.4 


2. Height of the transverse metaccuter 
above the C.B. is expressed: 


fF ta 


X 6,347.58 


I 
BM T 


_ 9,947 
ae 8 
4.38 ft. or 52.6 in. 


3. If the hull has a compartment that is 
partially filled with a liquid having a free 
surface, then when the ship is heeled toa 
small angle the liquid will adjust itself 
to a surface parallel to the level water- 
line. The J of the free surface of liquid 
about its fore and aft centerline decreases 
the effect of the / of the waterplane, and 
therefore reduces the value of BM. Ina 
case where there are fuel tanks in the 
hull, this reduction in the value of BM is 
given by— 


shite 2 
v w 


where p = fuel density (about 0.8), / 
= total moment of inertia of the free 
surfaces of fuel about their respective 
fore and aft centerlines, V = displace- 
ment of the ship (cu.ft.), and W = gross 
weight. 

Fuel Tanks 


The boat discussed here has one row 
of fuel tanks on each side of the center- 
line extending from Sta. 263 to.678. If 
| = length of tank row (ft.), and b= 
width of row, then— 


1 
acts [tat 
I (3 x1X ») 
; 1 (678 — 263) - 
2) ae ogy TN (6.74) 
= 1,764 ft. 
Reduction in BM is then— 
50” 
ABM = rT 
_ 50 X 1764 
~~ 145,000 
= .608 ft. or 7.3 in. 


The final location of the transverse 
metacenter above the C.B. is ther:iore— 
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BM’ = BM — ABM 
= 52.6 — 7.3 
= 45.2 in. 

4. Since the C.G. and the C.B. locations 
with reference to the base line or K are 
known, the distance of the transverse 
metacenter below the C. G. will be— 

he = GM’ = KG — (KB + BM’) 
= 150 — (43.7 + 45.2) 
= 61.1 in. or 5.1 ft. 

Fig. 7 shows the location of the auxil- 
iary float as designed. The angle of heel 
necessary to submerge the float then will 
be— 

77.6 
12 X 69.6 
. 5 deg., 19 min. 

The Bureau of Areonautics specifica- 
tion for transverse stability of seaplanes, 
SR-59C dated Feb. 20, 1942 states that 
for satisfactory stability the submerged 
displacement of each side float should be 
equal to, or greater than, the value given 
by the equation: 


s=T[hesin 0+ Te 


@= tan? = tan .09291 = 


0.1b ‘ 
A775) + 908-77 | 
where A= submerged displacement of the 
side float (\b.) 
W=normal gross weight of sea- 
plane (lb.) 
j= distance between C.B. of side 
float and centerline of sea- 
plane (ft.) 
8 = angle of heel required to sub- 
merge side float 
b=total wing span (ft.) 
S=total wing area (sq.ft.) 

In this equation the first term within 
the brackets is due to the effective height 
of the C. G., the second term is due to the 
effect of the wind on the wing, and the 
third term represents a reasonable excess 
restoring moment based on accumulated 
experience. Substituting in this equation 
we obtain the theoretically correct sub- 
merged displacement of the side float, 
which is: 


A= “ae | x .0927) + 


69.6 
0.1 < 200 
145,000/3,686 
= 8.610 Ib. 


Side Float Displacement 


+.06 1145006 | 


Submerged’ displacement of the side ~ 


float as designed, as well as the partial 
displacement at various angles of heel, 
can be determined by the same method 
used in calculating the displacement 
of the main float. In case the 
total displacement of the side float is 
smaller than the minimum allowed by, the 
above equation, the question of redesign 
may be left to the discretion of the cus- 
tomer. The side float selected for this 
fying boat had a total displacement (A) 
of only 7,869 Ib. of sea water. The cus- 
tomer was satisfied with the adequacy of 

is displacement, and redesign was con- 
sidered unnecessary. 

The righting factor of this float for 


| tormal load is the ratio of the righting 


moment of the float fully submerged to 
the upsetting moment at the angle of heel 
required to submerge it. 
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Fig. 7. Location of auxiliary float as designed. 


AG) 
W X he sin 0 
7,869 X 69.6 
145,000 X 5.1 X .0927 
_ 547,682 
~ 68,500 
= 8.0 
The side float should also be large 


RF, = 





- enough to give a satisfactory righting 


factor for a maximum upsetting moment 
due to off-center loading. This off-center 
loading can be either the most extreme 
condition that can possibly exist or a con- 
dition that is limited by some loading re- 
striction in order to prevent any exces- 
sive increase in displacement of the float. 
In this instance the maximum off-center 
loading was assumed to exist when two 
men were on the wing at 52.2 ft. from the 
centerline of the ship refueling the tank, 
the opposite tank being empty. The upset- 
ting moment due to this condition is— 


2 men at 400 lbs. 

each X. 52.2 ft. = 20,880 
630 gal. fuel at 

6 lb./gal. X 52.2 ft. = 197,316 


Total moment 
Adding this moment to the upsetting 


= 218,196 ft.lb. 


moment at the angle of heel required to 
submerge the float we have— 
RF. = eS 
"(WX h, sin 6) + 218,19€ 
i: 7,869 X 69.6 
(145,000 X 5.1 X .0927) + 218,196 
* 547,682 
286,696 
= 1.9 

If a series of displacement calcula- 
tions for the side float are made at varie 
ous heel angles, we can plot a curve of 
righting moments against angle of heel 
(Fig 8). The point where this curve 
intersects the curve of normal upsetting 
moments will then locate the lateral in- 
clination at which the ship fill remain at 
rest, and is termed the static angle of 
heel. 

The calculations described here corres- 
pond to standard practice in naval archi- 
tecture. For further study concerning the 
theory and applications of these methods, 
the following books are recommended: 
Theoretical Naval Architecture, by Att- 
wood and Pengelly; Practical ae 
of Naval Architecture, by S. S. Rable; 
and The Naval Construction, by Simpson 
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Fig. 8. Curve of righting moments against angle of heel. 


Note static angle of heel at inter- 


section of righting moment and normal upsetting moment curves. 
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HIGH FREQUENCY A.C. 


"UPS" MOTOR PERFORMANCE’ 


PART Il 


By J. D. MINER, Westinghouse Electric & Mtg. Co. 


Increased efficiency and advantages due to weight saving are 
detailed in this concluding article on substitution of alternating 
high frequency current for direct current on aircraft. 





ONSTANT-SPEED OPERATION of gener- 
ators provides one definite ad- 
vantage apart from constant-fre- 


quency considerations. [It permits a tre- 


mendous reduction in weight, since weight 
of an electrical machine of given output 
varies almost inversely with the speed. 
A machine operating at 6,000 rpm. is 
very much lighter than one which must 
develop the same output at 2,100 rpm. 


Although step-up gears could be provided 
to convert from 2,100 to 6,000 rpm., the 
same gears would give 23,000 rpm. at the 
high end of the speed range, an obviously 
impracticable speed for a machine of 
appreciable size. 

A great deal of the weight of the vari- 
able-ratio drive may therefore be charged 


* to the reduction made possible in alter- 


nator weight. Similar considerations 





































Average values of full load inputs required by 400- 
cycle, 3-phase induction motors operating at 195v. 


would apply to d.c. generators, especially 
for sizes appreciably larger than those now 
in use. 

A speed governor must be provided to 
maintain the speed of the alternator at 
6,000 rpm. within permissible variations, 
and for parallel operation it must also 
control torque. That is, it is necessary to 
establish a definite relation between speed 
and torque so that the governor can main- 
tain simultaneously system frequency and 
alternator load. 

Since alternators operating in parallel 
must all have the same speed, individual 
loads must be exactly proportional to ap- 
plied torque. 

Governor speed setting should there- 
fore be responsive to the load, and errors 
in speed calibration will show up as an 
incorrect division of torques. 

Obviously all governors should produce 
the same incremental drop in speed as 
alternator load increases. It has been 
agreed that the speed drop will be 8-per- 
cent from no-load to 150 percent load. 
With 400 cycles at 75 percent load, the no- 
load frequency will be about 417 cycles 
and the frequency at 150 percent load 
will be 384 cycles. It should be noted that 
1 percent error in speed calibration will 
produce nearly 20 percent error in torque 
or load division. 

An over-running clutch in the drive 
limits the negative torque to practically 
zero, so that, if one alternator should 
be driven faster than the no-load speeds 
of the others, the alternators will idle at 
‘the speed of the fast-drive alternator with- 


* out requiring any great amount of power. 


The idling alternators will be incapable 
of supplying real power or kilowatts, al- 
though they will become synchronous 
motors and will supply reactive power- 
factor correcting power or  ilovars. 
thereby aiding excitation of the machine 
carrying the load, thus increasing its load 
capacity during momentary surges. 
The governor should operate rapidly 
enough to keep the load division within 
permissible limits even at maximum et: 
gine acceleration. The  over-running 
clutch will prevent major system disturb- 


* The author acknowledges the assistance °' 
C. G. Veinott and D. W. Exner, boi! of_the 
design engineering department, Lima _ Div, 
Westinghouse Electric & Mfg. Co., anc of J. C 
Cunningham, central station engineer of West 
inghouse’s East Pittsburgh Works, in offerins 
‘valuable suggestions and in checking certal! 
of the technical points covered. 
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ances during such acceleration, and there 
is little danger of damage even if the load 
shifts rapidly between alternators. Set- 
ting one governor permanently high so 
that one alternator continues to carry a 
heavy overload is another matter, and 
damage to either the drive or alternator 
would be certain if such a condition were 
to persist through malfunctioning of pro- 
tective devices. 

It should be apparent that a “soft” drive, 
or one that has considerable droop with 
load, because of slippage or because of a 
torque-limiting device, greatly reduces the 
difficulties of governor control and mate- 
rially reduces response speed necessary 
to prevent over-frequency and excessive 
torque when an engine is rapidly accel- 
erated. Droop in the drive is momentarily 
added to that in the governor so that 
momentary torques are reduced and the 
governor is given time to reach a proper 
setting. Droop in the drive, if produced 
by slippage, involves power loss, whereas 
droop produced by the governor does not 
involve any such loss. 

Droop in the governor is produced by 
a kilowatt-responsive element in the gov- 
ernor calibration system. Each governor 
responds to the load on its own alternator 
only, to avoid complicated interconnec- 
tions. Load division may be adjusted in 
flight by biasing the governor calibration 
through electrical remote control. This 


adjustment will raise or lower the entire - 


speed-torque curve but will not change its 
slope. 

Voltage regulators on an a.c, system 
with paralleled alternators must accom- 
plish two results: (1) They must control 
system voltage, and (2) divide reactive 
circulating power loads to prevent over- 
heating of individual units or serious re- 
ductions in synchronizing torques. Sys- 
tem voltage will be a function of total 
excitation, including any negative ex- 
citation or demagnetizing effects produced 
by low-power-factor loads. The propor- 
tion of total excitation applied to the field 
of any one machine determines its power 
factor rather than its voltage. That is, 
a slight change in excitation of a single 
alternator paralleled to a high-power bus 
will have much less effect on bus voltage 
than on distribution of circulating reactive 
power, 

Improper adjustment of excitation with 
parallel alternators may lead to unneces- 
sary overheating of some. An alternator 
with an abnormally weak field will pull 
out of synchronism easily during power 
surges. For these reasons, voltage regu- 
lators for use with parallel alternators 
will be provided with an automatic re- 
active-load compensating circuit which 
will prevent any appreciable unbalance of 
power factor. Because the compensating 
circuit is responsive only to the circulating 
“ro-power factor component of the out- 
buts, it can operate to redistribute ex- 
Citations without changing system voltage. 


Alternator 


‘Main-engine driven alternators are of 
tight-pole design to provide 400 cycles at 
6,000 rpm. Mechanically they are re- 
quired to withstand 9,000 rpm. without 
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Block diagram for a. ¢. aircraft electric system. Any number of a. c. 
and a. c.-to-d. ¢. conversion units may be connecfed fo a. c. bus. 


failure, since.in the event of governor 
failure some types of drive will go into 
direct ratio with a possible maximum 
alternator speed of 8,100 rpm. Machines 
are of salient-pole rotating-field construc- 
tion and resemble large machines built in 
miniature. Damper bars are used in pole 
faces to provide anti-hunting character- 
istics: 

Excitation is provided by means of an 
exciter either integral with alternator or 
coupled to it at the end opposite the flange 
mounting. Heavy overload capacity is 
necessary to provide system stability and 
to supply the short-circuit current re- 
quired for clearing faults rapidly to avoid 
loss of synchronism or motor load. The 
exciter is designed for a high ceiling 
output because momentary overload alter- 
nator capacity varies directly with ex- 
citation. 

Cooling is provided by blast-tube air 
through axial ventilation ducts in rotor 
and stator. 

Continuous rating is determined by 
effectiveness of the cooling, since inherent 


- excitation is sufficient to maintain voltage 


for momentary overloads of twice the 


. nominal rating. 


The alternators, with their variable- 
ratio drives, represent a sizable installa- 
tion, and no attempt should be made to 


mount them on the cngines. Ventilation 
problems are complicated by providing 
engine cooling through the same main air 
ducts, and further by a requirement that 
the alternators supply at least a small 
output with the airplane on the ground. 


Parallel Operation 


Parallel operation of several small alter- 
nators will provide maximum reliability 
for a system exposed to hazards of com- 
bat service. Full output is instantly avail- 
able wherever required. Requirements for 
successful parallel operation add compli- 
cations to the speed and voltage-control 
problems, yet these matters are but little 
more complex than those problems solved 
on the Douglas XB-19. 

It will be necessary, however, to lay 
out the system so that operation can be 
obtained with isolated alternators and sec- 
tionalized buses so that failure of, or dam- 
age to, paralleling equipment will not 
render the system inoperative. Transfer 
breakers must be provided so that any bus 
may be connected to any alternators, in 
such fashion that loads can be shifted, 
as required, to avoid overloads or to com- 
pensate for combat damage. 

_ Equipment is now being developed for 
automatic synchronizing. It is similar to 
equipment already tested on the XB-19, 
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Effect of voltage on conductor weight 
carrying 5 kw. with 3 percent regulation. 
These curves are based on AN-J-C-48 air- 
craft cable with cotton braid. Cables 
from different manufacturers will var, 
slightly in weight. Shaded area indicate: 
extra weight required for bunched con- 
ductors to prevent overheating. Shaded 
area indicates extra weight required fo: 
bunched conductors to prevent overheat. 
ing. 


A dead-bus relay will allow the first a'ter- 
nator coming up to speed to do so inde- 
pendently of the synchronizing controls 
and to be connected to the bus. As soon 
as voltage is available on the bus, the 
automatic synchronizing equipment comes 
into play, and before the other a'ter- 
nators come in they will be automatically 
brought up to proper voltage and fre- 
quency, then automatically connected in 
proper phase relationship to the bus 
voltage to avoid system disturbance. 


Distribution System 


Various distribution systems have been 
proposed to meet requirements for maxi- 
mum reliability under combat conditions. 
It is mainly in the distribution system’s 
protective features that the new a.c. sys- 
tems will differ from previous aircraft 
electrification conceptions. Problems ap- 
proach those encountered on naval vessels, 
‘where every consideration must be given 
to continued operation even after severe 
damage by hostile fire. ; 

Attempts have been made to provide 
two separately routed feeders for each 
vital load, but in most cases this involves 
too much weight nenalty. Instead, each 
major feeder consists of 12 or 15 spaced 
conductors; that is, 4 or 5 for each line. 
Subdivision of the feeders permits a 
reduction in total copper, since spaced 
leads dissipate heat much better than a 
single large conductor. 

Subdivision of main lines into parallel 
conductors makes possible fusible links or 
limiters for clearing faults on lines or at 
loads. These fusible links have an in- 
verse time-current characteristic which 
provides very rapid blowing for heavy 
overloads and avoids blowing for light 
overloads of short duration. A minimum 
of three conductors is required; four or 
five are used for vital circuits so that 
at least two faults in any given section can 
be cleared without failure. It is necessary 
to match limiters to circuits so that faulted 
sections will clear without blowing or 
damaging adjacent limiters. Limiters in 
individual conductors must have a high 
enough rating to continue to carry the load 
current when one or two conductors have 
faulted and cleared. 

Replacement of a limiter by one of 
incorrect rating may destroy the protec- 

(Turn to page 277) 


. Effect of voltage on load capacity when 
using No, 4 cable (AN-J-C-48). Cable 
averages 150 ft-lb, Thermal rating is 

given by D for single, and by E for mul- 

tiple, conductors in open air. Regulation 
is 3 percent, 


AVIATION, October, 194 















ns. 
ms 
ys- 


els, 





New Tool Devised 
For Shrinking Wrinkles 


e Powered by compressed air and used 
with a riveting gun, a new forming tool 
for shrinking wrinkles in aluminum parts 
has been designed by Elmer G. Jost of the 
Curtiss-Wright Airplane Div., Missouri 
Plant. Operation of the device is stated 
to be easy and fast, with its performance 
suitable for both simple and intricate 
parts. In shrinking wrinkles on nose 
ribs and similar airplane flanges, it is re- 
ported especially efficient, saving as much 
as 49 percent in man-hours over hand 
shrinking. 

Of sturdy design, the tool has a rec- 
tangular block grooved at one end for 
insertion of a forming block made of red 
fiber, and fitted at other end is a shank 
to connect it to a Cleco riveting gun. The 
fiber block, which fits into groove, is cut 
to fit contour of flange being processed. 
A #-in. bolt secures block firmly in place 
but permits it to be readily removed. 

The retainer blocks is made from cold 
rolled steel with bevelled ends. Groove 
is cut 14 in. deep and § in. wide, while 
hole for shank is # in. dia. and 14 in. deep 
with a 2 in. counterbore running from 
shank hole to groove. Retaining bolt is 
located 1 in. from bottom of opening. 
The shank, 44 in. in length, is made of 
cold rolled steel, threaded at center where 
it enters gun. That part which fits into 
gun nozzle is chamfered 45 deg. for zs 
in. Red fiber ‘has been found to be most 
suitable material for use with this tool. 


Knocking block (foreground) is red fiber cut to fit rounded contour. work. Devised by Marvin B. McCoy of Northrop Air- 
Rectangular fiber block is used for shrinking wrinkles on smaller parts. craft, this machine has a series of hinged adjustable stops 
Metal retainer block has special shank designed to fit nozzle of riveting each of which can be thrown over into position by hand 


gun. 
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PLANT-PRACTICE 
HIGHLIGHTS 





Shrinking wrinkles in aluminum with new forming tool and riveting gun. Using fiber block cut 
to fit contour, up to 49 percent of time is reported saved over hand work. 





Ba 
Gang Cut-Off Saw Stop 


e@ This stop saved an estimated five-sixths of time form- 
erly required for cutting lengths of material on production 


when that specific length is to be sawed. 

















y OWERFUL TNT, for which end- 
I less rows of bomb cases are waiting, 
looks and pours in a thick, yellow 
stream ...a deadly, 1000-Ib. “yolk” for 
each of these bomber “eggs”. 

Machining operations in the manu- 
facture of munitions range from rough 
hogging of steel to delicate jobs of 
watchmaker precision, as on fuses. In 
all of them, Texaco Cutting and Solu- 
ble Oils assure faster machining, longer 
tool life. 

Texaco Cutting Oils, for instance, 
permit higher speeds and feeds, with 


TUNE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT — CBS 
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improved surface finish. They lubricate 
the tools, and by carrying away the heat 
prevent chip welding; thus lengthen- 
ing tool life, assuring greater output. 

Texaco lubricants have proved so 
effective in service they are definitely 
preferred in many fields, a few of which 
are listed at the right. 

The services of a Texaco Engineer, 
specializing in cutting coolants, are 
available to you through more than 
2300 Texaco distributing points in the 
48 States. The Texas Company, 135 
East 42nd Street, New York 17, N. Y. 


THEY PREFER TEXACO 


%* More buses, more bus lines and more bus- 
miles are lubricated with Texaco than with any 
other brand. 

* More stationary Diesel horsepower in the 
U. S. is lubricated with Texaco than with any 
other brand. 

* More Diesel horsepower on streamlined trains 
in the U. S. is lubricated with Texaco than with 
all other brands combined. 

* More locomotives and railroad cars in the 
U. S. are lubricated with Teaxco than with any 
other brand. 

* More revenue airline miles in the U. S. are 
flown with Texaco than with any other brand. 


* HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 
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AVIATION’S MAINTENANCE SECTION 





described here are single flange- 
mounted rotating-magnet models of 
anti-clockwise rotation. 

Types SF9LN-2 (Fig. 1) and SF9LN- 
4 (Fig. 3) are 9-cyl. models, Type-2 hav- 
ing the breaker cam directly on the mag- 
net shaft, while Type-4 has a compensated 
cam mounted on a separate shaft, driven 
at } engine speed by gears with a 4:9 ratio. 

Type SFI4LN-3 (Fig. 2) is the 14- 
cyl. model, having the camshaft driven by 
4:7 ratio gears. With the exception of 
these differences, there are no variations in 
their working principles, apart from the 
installation of a condenser in the secon- 
dary circuit of the 14-cyl. SF14LN-3 
model. 

Cam lobes are ground at unequal inter- 
vals to compensate for the slight varia- 
tions from equal firing intervals, due to 
the design of radial engines. On the 
magneto, the “E” gap varies for each con- 
tact point opening. The “E” gap is the 
angular difference between the neutral 
position of the magnet and its position 
when the contact points commence to open. 

When the magneto is changed from 


' LL THREE TYPES of Scintilla magnetos 


Fig. 1, Scintilla Model SF9LN-2 Magneto. 


1, Mounting flange. 

2, Front end plate. 

3. Large distributor gear. 

4, Ball bearing retainer. 

5. Distributor gear axle ball bearing. 
6, Distributor gear axle. 

7, Static carbon brush. 

8, Distributor gear securing screw. 

9, Distributor finger center electrode. 
10, High tension carbon brush. 
ll, Distributor finger high tension electrode. 
12, Insulating plate. 

3, Oil seal. 
14. Drive shaft nut. 
1, Splined drive gear. 
16. Small distributor gear. 

7, Ball bearing retainer. 
1, Drive end ball bearing. 

19. Rotating magnet. 
Y. Magneto housing. 
el, Oil drain. 
22, Air blast cover. 

BS. Radio shield. 

PM. Distributor block. 

KS. Distributor block electrode. 

By wooster collector ring. 

27. Coil cover strap. 

8. Safety pin. 

. Coil. 


. Thermocouple plug. 

5; pround terminal. 
il-condenser primary condenser. 

' Coil cover, 

4 ary condenser. 

. Insulating plate. 

er-condenser primary connector. 

‘Breaker contact point assembly. 
reaker cam. 

4 Breaker adjusting eccentric screw. 
teaker cover. 


VIATION, October, 1944 







HERE'S THE PRESCRIP 


TO KEEP MAG$ SPA 


a, 


ING 


A hundred miles of sparks—200,000,000 electrical impulses at nearly 
20,000v.—is the normal aircraft magneto output between overhauls. 
Careful inspection of these reliable little units is the key to keeping 


them operating efficiently. 








right to left hand side of the engine, the 
only variations required are the use of 
the correct air blast cover and the radio 
shield having the proper outlet.for the 
high tension cables. 

The booster electrode is located so that 
it trails the high tension segment of the 
distributor finger to give a retarded spark 
while the engine is being started on 
booster. At coming-in speed, magneto 


automatically restores the spark timing 
to that required for normal running. 

Before installing magneto, make sure 
that it has been properly checked and in- 
spected. A complete set of special tools, 
ayailable from the magneto manufacturer, 
is essential for best results. 


Timing to the Engine 


Turn crankshaft in the direction of 
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pointer on the engine indexes full advance 


MAINTENANCE normal rotation until the timing dis 





firing position of No. 1 cylinder. 














© Remove coil cover, breaker cover, and 
distributor block. Turn the magneto 

@ until timing mark (A) on the distributo; 
finger (see Service Charts Fig. 4, 5, and 

© 6) is approximately opposite timing mark 


Fig. 2. Scintilla Model SF14LN-3 Magneto, 


. Radio shield cable outlet. 
. Radio shield. 
. Front end plate. 
. Mounting flange. 
Large distributor gear. 
Ball bearing retainer. 
. Distributor gear axle ball bearing. 
. Distributor gear securing screw. 
. High tension carbon brush. 
. Static carbon brush. 
11. Ear lock washer. 
12. Distributor gear axle. 
13. Distributor finger. 
14. High tension electrode. 
15. Insulating plate. 
16. Small distributor gear. 
17. Drive shaft nut. 
18. Splined drive gear. 
19, Oil seal. 
20. Bearing retainer. 
21. Drive end ball bearing. 
22. Rotating magnet. 
23. Magneto housing. 
24. Breaker end ball bearing. 
25. Distributor block. 
26. Cable piercing screws. 
27. Coil cover. 
28. High tension contact button. 
29. Coil cover clamping strap. 
30. Coil. 
31. Ground terminal. 
& 32. Primary condenser connector. 

‘ 33. Coil grounding lug. 

24) elite =. ifs 34. Primary condenser. 
35. Small cam drive gear. 

36. Large cam drive gear. 
37. Primary connector. 
38. Camshaft ball bearings. 
39. Breaker adaptor. 
40. Breaker contact assembly. 
41. Breaker cam. 
42. Cam adjusting ratchets. 
43. Plunger oiler. 
44. Breaker cover. 
45. Breaker ventilator. 


erorero. : 


se 
SOBNAUAWDHOe 


o, 





Fig. 3. Scintilla Model SF9LM-4. 


. Radio shield adaptor. 

. Radio shield. 

. Front end plate. 

. Mounting flange. 

Large distributor gear. 

. Ball bearing retainer. 

. Distriubtor gear axle ball bearing. 
. Distributor gear securing screw. 
. Ear lock washer. 

10. Static carbon brush. 

11. Distributor gear axle. 

12. High tension carbon brush. 
13. Distributor finger. 

14. Distributor es electrode. 
15. Insulating sleeve. 

16. Small distributor gear. 

17. Drive shaft nut. 

18. Splined drive gear. 

19. Oil seal. 

20. Bearing retainer. 

21. Drive end ball bearing. 

22. Primary condenser. 

23. Rotating magnet. 

24. Magneto_ housing. 

25. Airblast “cover. 

26. Breaker end ball bearing. 
27. Distributor block. 

28. Distributor block electrode. 
29. Coil cover. 

30. High tension contact button. 
31, ‘Coil: 

32. Coil-condenser primary lead. 
33. Ventilator. 

34. Condenser-stud primary lead. 
35. Ground terminal assembly. 
36. Breaker adaptor. 

37. Breaker contact assembly. 
38. Breaker cam. 

39. Cam adjuating ratchets. 

40. Plunger oiler. 

41. Breaker cover. 

42. Warning plate. 

43. Large cam drive gear. 

44. Small cam drive gear. 

45. Primary conductor. 
46. Insulated stud. 
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GAUGE # 11-123) 
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THAT SEGMENT COVER 50% 
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GEAR 


ii-1221. 


RELATION OF TIMING MARKS 
WHEN INSTALLING THE SMALL 
OISTRIRUTOR GEAR: 

‘G'S'H COINCIDE FOR EITHER ROTATION 
‘BL’ FOR ANTI-CLW. ROTATION 
&'R' FOR CLW. ROTATION. 





MUST BE 
WITHIN OWFULL INDICATOR 
READING. USE GA 







HIGH TENSION 


BACKLASH OF GEARS 
210" MAX. USE GAUGE 
ii-1221. 


wz 


= Wits: 





s 


4! a 4 uy ri Ni CaM must, RUN TRUE 
ta NI NN all 
6 lel pee 


2 
POLE PIECE 1S 12 PAST 
NEUTRAL POSITION WHEN 
CONTACT POINTS JUST 
BEGIN TO OPEN. 








TIMING. 
TURN MAG 


THE DIST. FIN 


STEP CUT W 








MIN. TENSION 1502. 
GAUGE # 11-1217. 

NEW 
HAVE 


TIMING MARKS‘A8&B APPROX. COINCIDE 


DIST. FINGER SEGMENT’D”WILL NOW BE OPPOSITE 
NO.I DIST. BLOCK ELECTRODE “E* 












MAIN SPRINGS 
20-32 OZ. TENSION. 


NETO ORIVE SHAFT UNTIL 
GER 1S NOW IN POSITION TO 


FIRE NO.! CYLINDER. LOOSEN SCREWS "O" 


PEN 
"K" PLACED AGAINST phe 
CAM COINCIDES WITH TIMING MARKS mM. 


BUTTON 3 24 - 


S 
CZ tt ret te 





NOTE: WHEN REASSEMBLING MAGNETO PACK 
BEARINGS WITH ANDOK “C* GREASE 
USE GUN # 11-1352. 


CONTACT 
4 144L8. TENSION. 


HECK RESISTANCE OF COIL 

SECONDARY WITH 

_|OHMMETER © 11-1274. 
VALUE MUST BE FROM 

B | 5000 -9000 OHMS 


CK PRIMARY CURRENT VALUES 
WITH AMMETER # 11-1124. VALUE 
AT 400 R.P.M. TO BE 18 AMPS. 
OR OVER. 


COMING IN SPEED 
K 7MM. 3 POINT GAPS) 


FULL ADVANCE 135 RRM 


# 11400. VALUE MUST BE 


CHECK CONDENSER WHEN HEATED 
TO 200°F. WITH MEGGER 
-7 50,000 OHMS OR MORE. 





4 USE GAUGE # 11-1221. 


NOTE: 
THE CLEARANCE BETWEEN 


ANO DISTRIBUTOR BLOCK 
ELECTRODES 1S CHECKED WiTh 
THE FOLLOWING GAUGES: 
DIST. FINGER SEGMENTS 
GAUGE # 11-1230. 
OST. BLOCK ELECTRODES 
GAUGE # 11-1322. 


ABOUT con. 











Fig. 4. Service chart give methods and clearances for adjusting magnetos. This chart, for 
Model SF9LN-2, specifies special tools required to do the work most efficiently. 


(B) inside front and plate when straight 
edge (K), placed on the step cut in the 
cam, coincides with the timing marks (M) 
at end of housing. At this position, high 
tension electrode (D) on the distributor 
finger will be opposite distributor block 
electrode (E) for firing No. 1 cylinder. 
Install magneto to engine, but do not 
tighten the cap screws or nuts so that 
further adjustment cannot be made. 
When exact timing is made, all adjust- 
ments must be at drive end and not by al- 
tering adjustment of contact points. 
Make adjustments by turning magneto 
througt: angle permitted by slots in mount- 
ing flange, so that contact points begin to 
open when a straight edge (K) placed on 
the step of the cam coincides with the tim- 
ing marks (M) at the breaker end of the 
housing, It may be found that timing 
mark (A) is not exactly opposite timing 


B mark (B) after making the final adjust- 


ment. However, any slight variance of 
the distributor finger timing mark (A) 
will not affect the operation of the mag- 
neto, for this is merely used to locate the 
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approximate firing position of the magneto 
for No. 1 cylinder. 

For synchronized spark requirements, 
the breaker contacts on each magneto must 
open simultaneously. Use the timing light, 
or equivalent, to determine the opening of 
the contacts. The use of feeler strips in- 
variably introduces a possibility of fouling 
the points, since oil and dirt are nearly 
always present. When the synchroniza- 
tion has been made, secure magneto firmly 
by tightening all cap screws or lock nuts. 

For staggered spark requirements, one 
magneto will fire later than the other. 
Install and time one magneto, then turn 
the engine crankshaft until the piston of 
No. 1 cylinder is in the correct position 
for the staggered spark and install the 
other magneto. 


Electrical Operation 


The poles of the rotating magnet are 
arranged in alternate polarity (see elec- 
trical diagrams Figs. 7, 8 and 9) so that 
the flux can pass from a north pole 
through the coil core and back to a south 


pole. As the magnet is turned, the polar- 
ity continually changes, thereby producing 
flux reversals in the coil core. The num- 
ber of flux reversals during one complete 
revolution of the magnet is equal to the 
number of poles on the magnet. 

The flux reversals induce current in the 
primary winding while the contact points 
are closed. The flow of current in the 
primary winding stores energy which is 
released later by the opening of the con- 
tact points, thereby producing high voltage 
in the secondary winding. 

One end of the primary winding is con- 
nected to ground. The other end is con- 
nected to the insulated contact point. 
When the contact points are closed, the 
primary current passes to ground. The 
condenser is connected across the contact 
points 

The ground terminal is electrically con- 
nected to the insulated contact point. A 
wire is connected between the ground 
terminal and switch. When the switch is 
in the Off position, this provides a path 
to ground for the primary current, pre- 
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MAINTENANCE 


venting the production of high voltage in 
the secondary winding. 

One end of the secondary winding is 
also grounded. The other terminates at 
the high tension insert on coil. High ten- 
sion current in secondary winding is con- 
ducted to the central insert of the distrib- 
utor finger by a carbon brush. From here 
it is conducted to the high tension segment 
on the distributor finger and across a small 
air gap to the electrodes of the distributor 
block. High tension cables then carry it 
to the sparkplugs. Booster electrode trails 
high tension segment on distributor finger 
to give a retarded spark for starting. 


Wiring 


Remove cable piercing screws from dis- 
tributor blocks to avoid possibility of 
cables not being fully seated in holes. 

Insert sparkplug cable for No. 1 cylin- 
der into the hole marked No. 1 and secure 
it with the cable piercing screw. Place 
the sparkplug cable for the next cylinder 
to fire into hole marked No. 2, etc. Num- 
erals on block denote serial sparking 
order of magneto and have no bearing on 
engine firing sequence. Parts of cables 
in the distributor block holes should be 
treated with powdered talc to prevent their 
fusing to the walls. Connect cable from 
booster to distributor hole marked B, and 


secure it with a cable piercing screw. 
Lock washer is not required beneath the 
head of this screw. In a magneto not used 
for booster starting, a lock washer is used 
with cable piercing screw and a Neoprene 
retainer is installed in the distributof 
block cable hole marked “B”. 

Before installing radio shields, connec 
tions should be checked for short or open 
circuits and to ascertain whether cables 
lead to the proper cylinders. Either a buz- 
zer or light system or a booster magneto 
can be used. When using a buzzer or 
light, touch the distributor block elec- 
trode with one point and the sparkplug end 
of the cable for the proper cylinder with 
the other. Circuit is complete when buz- 
zer signals or lamp lights. 

If circuit is not complete, check for 
open circuit or wrong connection. To 
check for a short circuit due to faulty 
insulation of the cable, a booster magneto 
is used. High tension terminal of the 
booster magneto is connected to the dis- 
tributor block electrode. -Sparkplug end 
of cable is held about # in. from a ground. 
If no spark occurs, check cable for faulty 
insulation. 

Install radio shield to distributor block. 
Allow enough slack in cables to prevent 
extremely sharp bends. Install radio 
shield, distributor block, and main cover 
on the magneto. 

Unscrew ground terminal cap and take 





out brass contact, rubber washer, and 
ground wire shielding ferrule. Slip fer- 
rule through the terminal cap and solder 
ground wire shielding to it. Strip the 
insulation from the end of the wire for a 
length of % in. Insert wire through rub- 
ber washer and into brass contact. Slide 
rubber washer back over ground wire to 
brass contact. File solder flush with con- 
tact surface, take up slack wire, and screw 
cap home, locking it with wire bail. 


Inspection and Maintenance 


Ball bearings and gears contain grease 
and do not require lubrication beiween 
overhauls. 

Examine cam follower felt at routine in- 
spection to see that it is properly lubri- 
cated. If oil appears on its surface when 
felt is squeezed with the fingers, do not 
oil; if it is dry, moisten it with aircraft 
engine oil SAE No. 60, or equivalent 
grade under AN specifications. Don’t use 
too much oil—it will be thrown off during 
operation and will come between the con- 
tact points, causing pitting and burning, 

Always keep breaker compartment free 
from excess oil. 

If plunger type oiler is used, it is not 
necessary to remove the breaker cover to 
insure that the cam follower is properly 
lubricated. At 50 to 60 hr. intervals, 
remove retaining clip from oiler and push 
plunger once as far as it will go. Then 
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RELATION OF TIMING MARKS 

WHEN INSTALLING THE SMALL 
DISTRIBUTOR GEAR: 

G &H COINCIDE FOR EITHER ROTATION 
W&L FOR ANTI-CLW. ROTATION 
W&R FOR CLOCKWISE ROTATION 


NEW 






















MIN. TENSION 15 02. 
GAUGE # 11-1217 


HAVE 20-32 02. TENSION 


IMPORTANT: 00 NOT CHANGE TIMING OF CAM WHEN 
MAKING PERIODIC ADJUSTMENT OF CONTACT POINTS. 











TENSION OF CARBON BRUSH 
6-6 O2. 











TENSION OF HIGH T 





ENSION 
CONTACT BUTTON 3343-4 14 LB 


NOTE: THE CLEARANCE BETWEEN DISTR. 
FINGER ELECTRODES AND DISTRIBUTOR BLOCK 
ELECTRODES IS CHECKED WITH THE FOLLOWING 


DISTR. FINGER ELECTRODES GAUGE #11-1230 
DISTR. BLOCK ELECTRODES GAUGE #r1i-1322 
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NOTE: WHEN REASSEMBLING MAGNETO, PACK BEARINGS 
GREASE, USE GUN a 11-1352. 


WITH ANDOK °C* 





TIMING RKS 
FINGER SEGMENT °D” Wit 


NOW BE OPPOSITE af 1 DIST, BLOCK ELECTRODE “ET 


WITH 
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Fig. 6. Service chart for Model SF14LN-4 magneto. | 


SECONDARY 
OHMMETER 47 11-1274. VALUE MUST 
9000 OHMS. 


CHECK PRIMARY CURRENT VALUES AT 400 R.P.M. CDRIVE SHAFT SPEED) 
WITH AMMETER #111124. VALUE TO BE 1.6 AMP. OR OVER. 


COMING IN SPEED C7MM. 3 POINT GAPS) 
FULL ADVANCE — 135 R.P.M. DRIVE SHAFT SPEEDO. 





NOTE: BREAKER CAM MUST RUN TRUE 
WITHIN .001” CHECK BY MEASURING CONTACT 
POINT. CLEARANCE ON FOUR LOBES APPROX. 90° 
APART. 

MESH CAM nN 

\ wee caagom 
CHECK CONDENSER WHEN HEATED TO 
Rs 200° F, WITH MEGGER # 11-1400. 
aS VALUE MUST BE 50,000 OHMS OR MORE. 
TIMING OF CAM 


CAM OR SPECIFIED IN INSTRUCTION BOOK. 

3. “SET CAM BY ADJUSTING RATCHETS SO THAT A 
ACED ON STEP OF CAM COINCIDES WITH 

OF ADAPTOR. 


IMPORTANT: 
00 NOT CHANGE TIMING OF CAM OR EVEN LOOSEN 
CAM SECURING SCREW BETWEEN OVERHAUL PERIODS- 
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GEAR MUST RUN TRUE 


BACKLASH OF GEARS 
+010 MAXIMUM, 





| RELATION OF TIMING MARKS 
| WHEN INSTALLING THE SMALL 


DISTRIBUTOR GEAR: 
*a"H'COINCIDE FOR EITHER ROTATION 
“L°FOR ANTI-CLW. ROTATION 
‘a°R FOR CLW. ROTATION 


00 NOT REMOVE THE 
CONDENSER SEALEO IN 
DISTRIBUTOR FINGER 
IN SERIES WITH THE 
SECONDARY CIRCUIT. 


MARKS ‘ASB APPROX. 





WITHIN O10 FULL INDICATOR 7 
READING. INDICATOR aw it-f22t it. 2 


ADJUSTMENT OF CONTACT POINTS 
TURN MAGNETO DRIVE SHAFT UNTIL TIMING 
COINCIDE. THE DIST. 
FINGER WILL THEN BE IN POSITION TO FIRE 
NO.1 CYL. LOOSEN SCREWS"O” AND ADJUST 
ECCENTRIC "P” SO THAT CONTACT POINTS JUST 
BEGIN TO OPEN ON NO.1 LOBE WHEN A STRAIGHT 
E0GE"K” PLACED AGAINST STEP OF CAM COINCIDES 
WITH TIMING MARKS °M’ &°N. DIST. FINGER ELECTRODE "D* 
WILL NOW BE OPPOSITE NO.) DIST. BLOCK ELECTRODE “E* 
IMPORTANT: 00 NOT CHANGE TIMING OF CAM WHEN MAKING 


PERIODIC ADJUSTMENT OF THE CONTACT POINTS. Fig. 5. Service chart for Model SF9LN-3 magneto. 

























TENSION OF CARBON wore: P ; 
eRUSH 8-802. THE CLEARANCE BETWEEN 
OISTRIBUTOR FINGER ELECTROOS 
ANO DIST. BLOCK ELEGTROOES 19 
CHECKED WITH THE FOLLOWING 
GAUGES: 
HIGH TENSION CONTACT BUTTON DIST. FINGER ELECTRODE 
3344 - 41/48. TENSION GAUGE # 11-1209. 
DIST. BLOCK ELECTRODES 
GAUGE # }- 1326. 





CHECK RESISTANCE OF COIL 


# \'- 1274. VALUE MUST BE 
FROM 5000 TO 7000 OHMS. 


CHECK PRIMARY CURRENT VALUES 

WITH AMMETER 2 11-1100. — 

VALUE AT 400R.P.M. ORIVE SHAFT SPEED 
TO GE 1.2 AMP. OR OVER. 


COMING IN SPEED 
7MM SPOINT GAPS 
FULL ADVANCE 1208.P.M. DRIVE SHAPT SPEED. 





CHECK PRIMARY CONDENSER WHEN 
WEATED TO 200 F WITH MEGGER 

# 11-1400. VALUE MUST NOT BE LESS 
-| THAN $0,000 OHMS. 


MESH CAM GEARS 
IN ANY RELATION. 


NOTE: BREAKER CAM over sume TRUE 
NOTE: WHEN REASSEM@LING MAGNETO, PACK wrvnene ‘ y 
BEARINGS WITH ANDOK "C” GREASE USING MEASURING ACT POINT CLEARANCE 
GREASE GUN # 11-1352.’ OM FOUR LOBES APPROXIMATELY 90° APART. 


THE BREAKER END BALL BEARING 13 » 
SEALEO TYPE AND CANNOT BE REPACKED 


THIS BEARING SHOULD BE REPLACED c TIMING OF CAM (puRING OvEAHaut) 

€ iv AVICE. . 

VERY 1500 HOURS OF SERVIC: 1. “ADJUST BACK-LASH OF CAM GEARS BY TURNING 
| THE ADAPTOR UNTH. CAM GEARS ARE MESHED WITH A 


einen PERCEPTIBLE BACK-LASH FELT BY ROCKING CAM 
SHAFT BY HAND. 

2. LOCK MAGNET IN NO.1°E” GAP POSITION. THIS 1S 
OETERMINED BY USING TIMING DISC 411-140) AND TURING 
MAGNET PAST NEUTRAL THE NUMBER OF DEGREES STAMPED 
OM CAM OR SPECIFIED IN INSTRUCTION BOOK. 

2 SET CAM BY ADJUSTING RATCHETS SO THAT A 
STRAIGHT EDGE PLACED ON STEP OF CAM COINCIDES WITH ° 
TIMING MARKS ON Rim OF ADAPTOR. 















replace clip. This will deposit sufficient 
oil on surface of cam to provide lubrica- 
tion. Never push plunger when magneto 
is being operated, because too much oil 
will collect on the cam. 


Breaker Contacts 


At routine inspection periods, check ad- 
justment of contact points. The contact 
points of pivetless breakers must always 
be adjusted to open at the proper position 
of cam in relation to timing marks and not 
for any fixed clearance between points. 

To check adjustment, place a straight 
edge on step in cam. Turn crankshaft 
until this straight edge coincides with tim- 
ing marks on breaker adaptor. At this 
position contact points should just begin 
to open on the No. 1 lobe of the cam. A 
permissible service tolerance (see service 
charts) is allowed; that is, the distance 
between the straight edge and the timing 
mark (M) located on the housing must 
not exceed that amount when the contact 
points open. If it is more, adjustment is 
necessary. 
_ Should inspection show that adjustment 
is necessary, loosen the two screws (OQ) 
which fasten movable contact support to 

taker plate. Adjust movable contact 
point by means of eccentric screw (P) so 
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Fig. 7. Electrical diagram tor Model SF9LN-2 
details high and low tension circuits. 
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Fig. 8. Electrical diagram for Model SF14LN-3, which differs from other two models in that 
it has high tension condenser (5) in distributor finger. 








TO SPARK PLUGS 


' 
/ 
a! " 
3 JZ. 1 SPARK PLUGS 
/ / 


2 
i 
Sf 


BOOSTER COLLECTOR RING 22 INSULATEO POST 


1 DISTRIBUTOR BLOCK ELECTRODE 12 INSERT - BOOSTER CURRENT 23 CAM GEAR - SMALL 
2 OIST'R FINGER HIGH TENSION SEGMENT 13 SECONDARY WINDING 24 ROTATING MAGNET 
3. HIGH TENSION CONTACT BUTTON 14 PRIMARY WINDING 25 PRIMARY CONDENSER 
4 CARBON BRUSH 1S COW CORE 26 PRIMARY CONNECTOR - 
S DISTRIBUTOR GEAR AXLE 16 POLE SHOE EXTENSIONS CONDENSER TO INSULATED POST 
6 OISTRIBUTOR FINGER 17 PRIMARY CONNECTOR - COW TO CONDENSER 27 KEEPER - MAGNET POLES 
7 BOOSTER SEGMENT 18 CAM SHAFT 28 GROUND TERMINAL OUTLET 
8 OISTRIBUTOR GEAR - LARGE 19 CONNECTOR- TO CONTACT ASSEMBLY 29 CONNECTOR - CONTACT ASS'Y TO GROUND 
9 DISTRIBUTOR GEAR - SMALL 20 CAM SHAFT BEARINGS 30 SUPPORT- CONTACT BREAKER 
10 DISTRIBUTOR BLOCK 21 CAM GEAR - LARGE 31 SPRING - CONTACT BREAKER - MAIN 
32 
33 


FROM SOURCE OF BOOSTER CURRENT iy 






TO MAGNETO SWITCH 
31 





32 


33 
e 


CAM FOLLOWER 
BREAKER CAM 








Fig. 9. Electrical diagram for Model SF9LN-4, which has nine-lobe cam gear-driven at 1/2 engine 
speed instead of four-lobe cam at 11/g times engine speed, as in 9-cyl. SF9LN-2 model. 


that points just begin to open when 
straight edge (K) coincides with timing 
marks (M). Tighten screws (O) when 
setting has been made, then recheck ad- 
justment. 

When inspecting points for any reason, 
do not raise breaker main spring beyond 
a point giving ye in. clearance between 
points. Any further tension on the main 
spring will weaken it, causing unsatisfac- 
tory magneto performance. 

If contact points are pitted or burned, do 
not use a common file. Points must be 
removed and placed in a suitable block, 
after which they can be smoothed and 
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polished by a special file and stone. 


Disassembly and Inspection 


Disengage coil cover strap fastening 
screw, after removing safety pin, and take 
off cover. Remove ground wire terminal 
screw after unfastening lock ring and 
removing slotted nut. 

Remove screws which secure radio 
shield to front end plate and take assem- 
bly from magneto by applying pressure 
toward the coil on top and bottom of 
assembly and then lifting upward. Loosen 
the screws near base of radio shields which 
secure distributor block. Remove screws 


which hold shield halves together and dis. 
engage halves. 

Clean electrode surfaces in distributor 
block with fine emery cloth. If electrodes 
are worn too badly, replace with new ones, 
Socket wrench is used for the electrodes. 
Tap is used for cleaning tapped holes 
for electrodes in distributor block. An. 
other tap is used for holes for the cable 
piercing screws. Place distributor block 
in radio shield assembly and check the 
height of each electrode with the gage. 
It may be found necessary to remove some 
material from new electrodes if installed, 
If ‘so, place the distributor block so that 
it is held securely when machining elec. 
trodes. 

Examine cable holes and remove any 
foreign particles. Examine distributor 
block to make sure it is not cracked. 

Press the contact button until the tip is 
fs in. from face of distributor block, 
Pressure at this point should be from 33 to 
43 lb. Compress brush to observe effec- 
tiveness of its spring. Brush and contact 
button must always move freely. Make 
sure that either one will come back to its 
original position under its own spring 
tension when pressed. Carbon brushes 
which stick or are broken may cause seri- 
ous damage, because this would leave a 
gap in the secondary circuit. If the high 
tension current is allowed to jump con- 
tinuously at this point, the dielectric 
material may burn away. 

If it is found necessary to remove the 
contact button and carbon brush assembly, 
do so by placing a screwdriver under 
head of contact button. Pad that part of 
screwdriver in contact with distributor 



































Fig. 10. Method of checking fension of 
breaker main spring. Gap E should not ¢ 
1116 in. or spring will be permanently w 
ened, a 
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Fig. 11. Cam follower wear should be checked 
periodically with scale. 


block. By applying a slight pressure on 
screwdriver, contact button can easily 


be removed. Carbon brush, spring, and. 


sleeve can then be taken out. 


Contact Breaker, Cam, and 
Adaptor Assembly 


Remove breaker cover after taking out 
fastening screws. Take out screw which 
fastens primary connector to contact point 
assembly. Then remove the contact point 
assembly, after taking out securing screws, 
and lift out eccentric screw. 

Check the main spring tension with 
gage (Fig. 10). When making this check, 
be sure that the hook of the gage is ap- 
plied under the main spring adjacent to 
the contact point (E). If the tension of 
a main spring that has been operated is 
15 oz. or more, it is satisfactory for 
further service. If it is necessary to in- 
stall a new main spring its tension should 
be from 20 to 32 oz. Shims are used pri- 
marily to line up points squarely to obtain 
maximum contact surface between points. 
Main spring tension is decreased by the 
addition of shims; it is increased by their 
removal. 

Examine contact points. If the wear 
seems to be excessive or if the surfaces 
are rough or pitted, the contact points 
should be cleaned and polished. 

Normal operation causes -a_ certain 
amount of wear on the top of the cam 
follower (Fig. 11). This wear is indi- 
cated by a small depression in top of cam 
follower where it lifts end of the main 
spring. The distance between the lowest 
pont of this depression and the top of 
the spring on which the cam follower is 
tveted should be checked at each over- 
haul. This distance should be 1/32 in. or 
over. If it is less than 1/32 in., a new 
tam follower should be installed. The 
contact assembly screw (Fig. 12) must 
be tightened to a torque value of 15 to 20 
m-lb, as measured with the tension 


Take out the cam fastening screw, 


Washer, bushing, and two adjusting 
tatchets. Pull cam with puller. Remove 
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CONTACT ASSEMBLY 
RUBBER WASHER 


Fig. 12. Contact assembly screw, shown here, 
should be tightened with torque of 15 to 20 


in.-lb. 


screws which secure adaptor to housing 
and lift off adaptor assembly. Bend back 
ear lock washer on large cam gear secur- 
ing screw and take out screw. When 
removing the screw, hold cam shaft with 
wrench. Push out cam shaft. If shaft 
sticks, it may be tapped out with a small 
brass drift applied on gear end. Full 
bearing nearest. gear with puller. Take 
out spacer and tap out remaining bearing 
with drift. 

Examine cam gears for. excessive wear. 
Clean ball bearings and inspect for rough- 
ness or looseness. If satisfactory, repack 
with Andok “C” grease. -Avoid excess 
grease. 

Observe adaptor casting to see if it 
incorporates holes for ventilation of space 
between cam shaft bearings. Magnetos 
not having these holes should be modified 
to incorporate them in accordance with 
Scintilla service bulletin No. 89. If 
magneto incorporates ventilation holes, 
make sure they are open by blowing out 
with compressed air. 


Coil 


Remove screws and clamps which se- 
cure coil to pole shoe extensions, also the 
screws which secure coil to magneto hous- 
ing. Take out screw which secures con- 
denser connector to coil and lift coil from 
the magneto housing. 

Next remove screws which secure con- 
denser to magneto housing and take out 
condenser, bushings, and primary con- 
nector. Examine rubber housing of coil 
for cracks and make sure all inserts and 
screws are tight. 

Inspect distributor finger and insulat- 
ing plate for cracks. (In Model SF-4- 
LN-3 do not remove secondary condenser 
sealed in the distributor finger. How- 
ever, make sure the condenser cover se- 
curing screws are tight). Clean the high 
tension segment on the distributor finger 
and remove the pits. If the high tension 
segment is burned or worn excessively, 
replace it with a new one. 

Replace oil seal washer riveted in oil 
seal assembly if it is worn badly or de- 
formed. Examine all gears for burrs or 
excessive wear. Clean and repack ball 
bearings with Andok “C” grease, using 
grease gun. 


Magneto Housing and Rotating Magnet 


Take out rotating magnet from housing, 
using puller. Remove small cam gear 


securing screw, taking out gear with 
puller. Remove breaker and ball bearing 
with puller. It 


is recommended that 
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Fig. 13. Condenser tester, with enlarged view 
of meter dial. 





Connect fest lead from high tension electrode. 
of finger to grounded side of 3mm. gap 
Hd 






" Jumper connects 
: cable from nos. 
P / ana 2 ovtlers 








‘ 
’ 
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Connect these cables -€ 
to nos. 142 outlets {lw 
in magneto dis- 
tributor block 


Hold insulated test lead! from live side of 3mm. 
gap on central insert of distributer finger 


Fig. 14. Method of rigging and using test 
bench for high tension condenser. 


this bearing be automatically replaced 
every 1,500 hr. of operation, or whenever 
inspection “by feel” discloses. that it is 
rough, loose, or otherwise unsatisfactory. 


Reassembly 


Replace felt washer in front end plate 
back of distributor gear axle bearing and 
saturate with SAE 60 oil. Press drive 
shaft and distributor gear bearings into 
front end plate, using an arbor press. Se- 
cure these bearings with retainers. 

Push distributor gear axle through 
bearing and engage with large distributor 
gear. Grasp gear with one hand and 
axle with the other. By simultaneous 
pushing and turning, axle can be inserted 
through hub. Index keyway of gear with 
keyway on axle. Using a light hammer, 

(Turn to page 291) 





178 






ar. 











MAINTENANCE 


By RALPH HALL, Foreman, Paint Shop, and 


Hot Doping Spreads Overhauls 


THOMAS PERRY, Fobric Shop, American Export Airlines . 


New materials and new methods in doping aircraft fabric not only 
save time in application but also add to durability—thus keep planes 


flying longer. 





HOUGH HOT DOPING is among the 

newer methods for surface finish- 

ing aircraft fabric, sufficient pro- 

gress has been made to enable the operator 

to know definitely beforehand just how 

thick the coat will be and the kind of sur- 
face which will result. 

Savings in man-hours through the hot- 
doping process result from two main 
advantages over the older cold-dope 
method. First is the ability to apply hot 
dope when the atmosphere is humid, a 
condition which would cause blushing and 
the cessation of cold doping. 

Second is the fact that seven coats of 
hot dope equal the finish obtained with 
nine coats of cold dope, or, if time is of the 
utmost importance, three or four coats 
may be applied to form a durable surface 
which will stand much hard wear before 
requiring reconditioning. 

The above advantages, translated into 
terms of maintenance, mean that the dop- 
ing crew can work under almost any 
weather conditions, day or night, and the 
fabric surfaces may be placed in servicein 
very much shorter time than has hereto- 
fore been considered possible for the job. 

Regarded as profit factors, the proper- 
ties mentioned in the last para- 
graph definitely keep aircraft 
in service longer with shorter 
overhaul time and _ longer 
periods between overhauls. Ex- 
tended life of materials means 
less replacement costs and 
smaller labor charges against 
fabric-covered portions of the 
airplane. 

An example of the time 
saved: At American Export 
Airlines a rudder was com- 
pletely doped and ready for in- 
stallation in slightly less than 
15 hr. This job, done by only 
two imen, is an excellent illus- 
tration of what can be done 
when time is short. In addi- 
tion, experience has shown that 
hot dope extends the life of 
fabric at least 50 percent. 

When applying the primer 
coat with the old style cold 
dope, much time was wasted in 
hand brushing the dope into the 
surface of the material. Hot 
dope may be sprayed in much 
less time and the resulting sur- 
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face is better impregnated than by the hand 
method. If this time saving is taken into 
account with the additional saving due to 
less frequent redoping, the added revenue 
from the extra service time of the air- 
plane will be found to have more than 
paid for the entire hot-doping process. 

. Naturally, any process must have some 
disadvantages. In the case of hot-doping 
there are two—one temporary and the 
other more or less difficult to overcome. 
The temporary trouble is lack of trained 
and experienced personnel. Hot doping is 
not a difficult operation but it does re- 
quire that the untrained operator work 
under the supervision of a man who has 
had previous experience. This situation 
will, of course, be solved as more person- 
nel learn the work. 

The other more serious disadvantage is 
inherent. Considerable time is lost when 
changing fluid in the hot-doping machine, 
and the only remedy at present found 
practical is to have two machines, so 
that one may be used while the other is 
being cleaned. This is not really a remedy 
but merely a way of overcoming the diffi- 
culty which still remains if a second ma- 
chine is not available whenever needed. 





in spraying 


gun used 
hot dope onto fabric contro! surtaces.. 


‘reduced to a point where it will 





From time to time the question has 
arisen regarding the effect of hot dope on 
frame structures due to tautening in dry- 
ing. Actually, hot dope has somewhat less 
pull than cold dope. The reason for the 
incorrect notion that it would pull more 
than the cold variety is because hot dope 
tends to spray much more heavily, and so 
the operator, used to cold dope, will find 
that he has laid on an extremely heavy 
coat instead of the normal one. When this 
coat dries it naturally exerts an enormous 
pull on the frame, with the result that 
warping occurs. With an experienced 
operator this warping is not found in any 
frame capable of standing normal fabric 
shrinkage. 

It is well to point out here that the 
reason for using this new dope in a hot 
condition is that its viscosity has to he 
spray 
easily and form a thin coat. Dope at 100 
deg. F. at the nozzle will lose much of 
this heat when sprayed, resulting in a 
higher viscosity when it strikes the fabric. 
This fact must be borne in mind con- 
stantly by the operator if he wishes to 
obtain satisfactory tautness in the finished 
surface. Before ribstitching, fabric may 
be sponged to tauten it if the operation 
appears necessary. 

Prior to doping, the fabric should be 
inspected for tautness and pulled so that 
it does not sag between the ribs. If an 
additional finishing tape is added beneath 
the fabric under the reinforcing tape, it 
should be laid down with hot dope primer. 
In case metal strips are used as fabric 
retainers, the operator should wet the 
fabric surface with hot primer before at- 
taching the strip. And he 
should take care that only the 
surface which will be beneath 
the metal is then wetted with 
primer. 

When the entire fabric sur- 
face has been tightened and is 
ready for doping, it should be 
cleaned off with a whiskbroom 
and spots removed with carbon 
tetrachloride. Surface to be 
doped should be stood in ap- 
proximately a vertical position. 

First application is a lap 
coat, which should be sprayed 
on as thickly as possible with- 
out causing sags or runs. 
Lighting for this work should 
be from both ends of the sur- 
face at an acute angle, so that 
the nap of the fabric can easily 
be seen. This method of light- 
ing permits a much heavier 
coat to be evenly applied than 
if the lighting were at any 
other angle. It is a good plan 
to watch the surface being 
sprayed, rather than the cone 
of dope coming from the gut 
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Method for spraying hot dope is the 
reverse of that used with cold types. With 
cold dope it has been customary to spray 
all corners, sharp edges, and pockets first, 
then finish the large flat surfaces after- 
wards. This was done in order to elim- 
inate, as much as possible, the dust of 
overspray. 

With hot dope, if corners were sprayed 
first, the overspray would settle on the 
unsprayed flat surfaces and dry. Then, 
when these parts were sprayed, the dried 
dope would absorb the solvents in the 
primer and prevent proper penetration of 
the fabric. As the quality of the primer 
coat depends almost entirely on the 
amount of penetration, the above is a point 
to be remembered. Even a very heavy 
primer coat may not have the penetration 
of a much lighter application, if the type of 
nozzle, the pressure, or the temperature 
are not all as they should be. 

It has been found that an internal mix 
gun gives a spray with a sharply defined 
cone, thus eliminating much of the over- 
spray. 

Drying will take from 1 hr. in a room 
having controlled heat and humidity, to 
2hr. under less advantageous conditions. 
The surface will be found to be very 
rough, due to the nap sticking up. This 
nap can be removed with No. 180 wet-or- 
dry paper, used dry. This will give a 
very smooth surface, but care must be 
taken to prevent cutting through dope or 
fabric at projecting points or corners. 
After sanding, routine is to wipe off all 
dust, since this will cause lumps in the 
next coat. 

A second primer coat is now given, at 
right angles to the first. This is for the 
purpose of filling thoroughly the cut ends 
of the nap, which may not have been com- 
pletely filled by the first coat. This second 
coat is not as heavy as the first because the 
fabric has already absorbed one coat and 
the excess would not be taken up but 
would cause runs and sags or might de- 
velop pinholes due to breathing of the 
fabric. 

Another important reason for not lay- 
ing on too heavy a second primer coat is 
that too thick a coating tends to work 
after the surface has been finished, devel- 
oping cracks which eventually break out 
to the surface and render the repair of the 
whole job necessary. 

Best method of applying the second 
coat is to spray it on just heavily enough 
to flow but not so heavily as to form a 
full body coat that would still be wet after 
the entire surface had been sprayed. As 
atest, spray a few panels and observe the 
tesults. If the newly sprayed surface is 
starting to dry, the spraying is satis- 
factory. If, however, the dope is still wet 
ad not at all tacky, the application has 


been too heavy. When a newly sprayed - 


area is quite dry to the touch and feels 
tough, it is a sign that it has merely been 


(Turn to page 289) 


William Marcu, toreman of AEA's fabric 
and dope shop, operating Paasche gun, 
wed where large container is not con- 
Venient, 
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Hot dope being applied over taped surface by DeVilbiss 
machine at American Export Airlines’ New York base. 
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The System for Servicing 
Hydraulic Unloader Valves 


Here are the simple and detailed methods given by Electrol for 
keeping the heart of the hydraulic system pulsating throughout 


a long and useful life. 





YDRAULIC FLUID PRESSURE could be 
controlled by ordinary spring- 
controlled relief valves if the ex- 

cess energy were not turned into heat, 
which would in a short time damage many 
parts of the system. 

Owing to this condition, the unloader 
valve has been designed, with the two 
functions of maintaining accumulator pres- 
sure and also by-passing the excess fluid 
to the reservoir with as little loss of pres- 
sure as possible. 

Electrol’s unloader valve consists (Fig. 
1) of a square body (1) containing three 


Hole-for 42 yi 


drilled and tapped main passages con- 
nected together. Fluid under pressure 
enters the pressure port and lifts the 
valve (7), normally passing out through 
the upper opening to the hydraulic system. 

If, however, the pressure exceeds that 
for which the valve is set, fluid pressure 
will force the ball valve (29) off its seat 
(27) and against the opposite seat (30), 
allowing fluid to pass through the small 
diagonal port to the left hand side of the 
plunger (18), which then moves to the 


right and lifts ball valve (15) off its seat, 


allowing the fluid to flow freely back to 


12 
11 


Sy 9 
» 410 


Fig. 1. Sectional perspective view of Electro! unloader valve. (All 
parts are identified in Fig. 2, which employs same numbers.) 


the reservoir through the return port 
(shown in the side of the body in Fig. 2), 

When pressure above valve (7) drops 
to a point where it can no longer hold 
ball (29) on its seat against the pressure 
of the adjustable spring (36), valve (29) 
is forced against its other seat by the 
spring (36) and pressure, which has been 
holding valve (15) open, is allowed to 
bleed to return through the upper seat 
(30), thus allowing spring (14) to close 
valve (15). 

This completes one cycle of operation 
for the unloader valve, there usually being 
about one per minute during normal 
operation of the hydraulic system. The 
pressure range between cut-out and cut-in 
pressures is governed by the difference 
in areas of the two seats of valve (29) 
and by the pressure of the adjustable 
spring (36). 


Inspection 


Daily: Inspect fluid for sludge or 
water. If any signs of these are detected, 
drain the system and flush it out with 
clean oil, using either a portable power 
pump or the engine-driven unit. While 
pumping, operate all controls and valves 
frequently enough to make sure that they 
all work perfectly. Clean all strainers 
thoroughly and replace packing seals and 
gaskets. 

In this and all other work on hydraulic 
systems, remember that working parts 
must operate perfectly and without leak- 
age under pressures up to 34 ton per 
sq. in. which is always “looking for” a 
scratched or rough surface along which it 
may leak. Using old gaskets or packing 
is not economy—it is asking for trouble. 

Every 25: hr.: Inspect tubing and 
joints for leakage, and check all nuts 
for tightness, marking each off on a list 
to make sure none have been missed. 
Though hydraulic systems are extremely 
strong and well designed, they have the 
same liability that all machinery has when 
worked to the limit—nothing can be left 
to luck, and “next time” is usually to 
late for work which should be done now. 


Maintenance 


When removing parts, cover all open 
ings to exclude dirt. Protect all dis- 
assembled equipment with clean, dustproof 
covers. Coat all parts with mineral oil 
conforming to specification AN-V V-0-366. 
Parts to be placed in storage should be 
protected from corrosion or risk of freez- 
ing. Oil containers should be kept closed 
and clean, and dirt or dust should not be 
permitted to accumulate on their top su" 
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Fig. 2. Exploded view of unloader valve parts. (1) is body, (2), (3), 
and (4) name plate and fastenings, (5) gasket, (6) ball seat, (17) ball 
valve, (8) spring, (9) packing, (10) gland, (11) seal nut, (12) seat 
retainer, (13) ball seat, (14) spring, (15) ball valve, (16) seal, 
(17) seat, (18) plunger, (19) cup packing, which may be used instead 
of seal (20), (21) metallic seal, (22) packing, (23) gland, (24) nut, 
(25) seat retainer, (26) metallic seal, (27) lower seat, (28) spacer, 
(29) ball valve, (30) seat, (31) metallic seal, (32) seal, (33) nut, (34) 
seat retainer, (35) ball stop, (36) spring, (37) washer, (38) seal, (39) 
adjusting screw, (40) seal, (41) nut, (42) lock wire, and (43) seal. 
Port (44), shown only in Fig. 1, is port. 

















(Fig. 3). Take out metallic 


faces. Containers which have accidentally Differential pressure control valve is_ cial tool 


become dirty should be wiped clean be- 
fore opening. Accidental dirt can disrupt 
the action of hydraulic systems faster 
than any other cause. 

Adjust the setting of spring (36) by 
turning screw (39) in or out, locking it 
with nut (41), which should afterwards 
be safety-wired. 

Pressure control is obtained by the 
above adjustment before operation of the 
valve. No lubrication is required. 


Disassembly 


Hold body in square-jawed vise be- 
tween wood blocks. Then first remove 
hydraulic lines with an open end wrench, 
using another wrench on fittings to pre- 
vent strain. If not familiar with the 
equipment, tag each connection to facili- 
tate reassembly later on. After tubing 
has been disconnected, take out screws 
which hold fittings to frame or brackets. 
Remove all seals and safety wire, and do 
not re-seal or safety until completely over- 
hauled or reconditioned, for the latter 
operations indicate that the work on the 
part has been completed. 

To remove spring ball check: Loosen 
tut (1) with 14-in. wrench. Unscrew 
Stat retainer (12) with l-in. box wrench 
and remove it. Take out adapted gland 
(10) and packing ring (9). Tip out valve, 
spring (8), and valve (7), then seat (6) 
will fall out. Remove metallic seal (5). 
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taken out by first loosening seal nut (33), 
with %-in. wrench. With 3-in. box 
wrench remove part (34). Tip. out ball 
stop (35), with spring (36) and washer 
(37). Loosen nut (41) with %-in. 
wrench. Remove pressure adjusting screw 
(39) with special tool shown in Fig. 3. 
Remove nut (41) and seal (40) from 
pressure adjusting screw. With scriber 
remove ring seal (38) from inside screw. 
Next screw seat puller (Fig. 3) into upper 
seat (30) and remove from body. Take 
metallic seal (31) from (30). Take out 
ball (29) and spacer and plug assembly 
(28). Remove lower seat (27) with spe- 


seal (26). 

Pressure valve: Loosen seal nut (24) 
with 14-in. wrench. With 1l-in. box 
wrench, remove seat retainer (25). Take 
off packing (22), adapter gland (23), 
and nut (24) from seat retainer. Pull 
out and separate plunger (18) and seat 
(17), as noted in Fig. 4. Tip out ball 
(15), seat (13), and spring (14). 

In disassembling the unloader valve, it 
is worth while to keep the parts of each 
separate assembly in different containers, 
labelled with the name of the particular 
group. This will save much valuable 
time in reassembly and may prevent mis- 





Trouble Cause 


Table I—Causes and Remedies of Trouble 


Remedy 





ag nuts. - 
uts worn or damaged. 
Ball stop seal damaged. 


Leaky packing nuts. 


Valve cuts in and out 
continually. or broken diaphragm. 
other units in system. 
Dirt under ball check. 
Valve does not unload 


: Dirt in check seat. 
Chatter or line ham- Airin pump or system. 
mer. 
Broken accumulator 


diaphragm. 





Low accumulator pressure 
Internal leaks or bypass in 


End of pressure-adjusting 


with 250 psi. prema screw damaged. 
above normal. Dirt in bleed hole. 
Damaged unloading 
mpl seal. 
‘orn selector valve seats. 


Tighten nuts. 

Replace with new. 

Replace with new. 5 
Check accumulator pressure and examine 
diaphragm. 

Repair leaking parts. 

Disassemble and clean. 

Smooth stem, and use proper tool in future. 


Disassemble and clean. 
Replace z 


Lap seats or renew. 

Disassemble and clean. : 

Bleed pump suction. Check for air leaks. 
Work all parts continuously to remove air. 
Examine accumulator and check air pres- 
sure, 
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MATCHED 
PRESSURE GAGE 


PRESSURE 





Fig. 4. Method of removing 
pressure valve plunger and seat. 


UNLOADING VALVE 


Fig. 3. Special tools required for disassembling unloader valve. 


placing of similar parts during the process. 

Parts should be cleaned with the same 
hydraulic fluid used in the system. 

After drying, all worn or damaged 
parts should be replaced with new ones. 
Replacements are not required between 
major overhauls unless necessary be- 
cause of accident or neglect in assembly 
or use. Seals and packing No. (9), (19), 
(22), and (38) are replaced by removing 
the parts which hold them in place (Fig. 
1) and reassembling in reverse order. 


Reassembly 


Steel ball check: Renew gasket (5), in- 
stall ball seat (6) with ball (7) and 


RETURN BLEED 


























SNUBBER _ 





PRESSURE FLOW FROM PUMP 
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CHECK VALVE 


TO HAND PUMP 





Fig. 5. Test hookup for unloader valve after overhaul or replacement of parts. 


FLOW 
VALVE METER 
R 
C= a —— 
MATCHED PRESSURE ee 
GAGE 
SYSTEM 
PRESSURE BLEED VALVE 
as SNUBBER 
a poms 
SYSTEM y 


SHUT-OFF VALVE 


ACCUMULATOR 


FLUID CAP. 45.5 C.1.AT 1500 P.S.1. 
AIR PRESSURE 500 P.S.1. 





spring (8). Assemble seal nut (11), 
gland (10), and packing (9) on seat re- 
tainer (12). Place in position in body 
with small end of spring fitting over 
post in seat retainer. Tighten seat re- 
tainer with 1l-in. box wrench and seaj 
nut (11) with 14-in. wrench. Safety wire 
in place. 

Pressure valve: Replace seat (13), 
spring (14), and valve (15) in that or- 
der. Fit seal (16) on seat (17) and in- 
sert in body. Insert metallic seal (21) 
and plunger (18) fitted either with pack- 
ing ring (20) or “U” cup packing (19)~— 
but never with both. To insert, first dip 
in hydraulic fluid and turn slightly while 
pressing into the bore. Assemble nu: 
(24), gland (23), and new packing (22) 
on seat retainer (25). Place in bore and 
tighten with 1-in, box wrench, afterwards 
using 13-in. wrench to tighten nut (24), 
which is then safetied. 

Differential pressure control valve: \n- 
stall metallic seal (26) in body, follow 
with lower seat (27), spacer and plug 
assembly (28), valve (29), and seat (30), 
fitted with metallic seal (31), in that 
order. Next screw nut (33) onto part 
(34), following with Toriod seal (32), 
Tighten into body, using ?-in. box wrench 
for (34) and §%-in. wrench for the nut 
Renew packing (38) inside adjusting 
screw. Insert ball stop (35), spring (36), 
and washer (37) inside (34), in that 
order. Then turn adjusting screw into 
(34), place lock nut (41) on screw, 
tighten with #-in. wrench, test, and safety- 
wire securely. 


Testing 


Only standard fluid of the same speci- 
fication as that in the hydraulic installa- 
tion should be used for testing. The set- 
up should be as shown in Fig. 5. Tem- 
perature range should be between 90 deg. 
F. and 110 deg. F. Pump should deliver 
5 gpm. at unloading pressure. Return 
bleed valve should be set to permit valve 
to complete 3 to 5 cycles per minute. 

To test tightness of valve seat (30) and 
check valve seat (9), shut off system 
bleed valve, stop pump, and shut off ac- 
cumulator. Pressure should be retained 
so that loading does not take place for 
2 min. 

After testing, leave fluid in valve to pre- 
vent seals from drying.: Install shipping 
plugs in openings, wrap in waxed paper, 
and box securely. 





Table |1—Test pressures 
for Electrol Unloader Valves 


Operating Unloading 
pressures pressure 
Type in psi. in psi 
EY. ci trecemced 800 + 50 000 + 50 
A RA 800 + 50 
A ee ee 










Capacity per min., 5 U. S. or 4.15 Imp. 
gal.; line size, 1/2 in. Threads, fittings; 
pressure line, 3/4 — 16 AN: ports in equip- 
ment. 3/4—16 AN; return line 3/4 — 
16 AN. 





— 
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THIS FABRIC TESTER 
TAKES OUT THE GUESSWORK 


for years, rule-of-press-with- 
your-thumb has been the prac- 
tice in testing the strength of 
doped fabric—but now the CAA 
has a simple pocket gager which 
substitutes scientific forces for 
the old faulty “feels.” 








long been recognized by the CAA, 
but a simple and foolproof method 
for testing strength had been lacking. 

Sought was a handy and accurate means 
to replace the generally unsatisfactory 
practice of pushing a thumb against the 
fabric to determine by feel and previous 
experience whether it was strong enough. 

Since many airplanes are fabric-cov- 
ered and most metal planes have fabric- 
covered control surfaces, regular tests are 
considered essential for safe operation. 

Developed by the Civil Aeronautics Ad- 
ministration, the new mechanical tester 
illustrated here operates similarly to a 
spring-center punch. When its disk- 
shaped pad is placed against the fabric 
and the handle is pressed down a center 
plunger is driven through pad against the 
fabric with a known force. The effect de- 
termines whether the fabric is dangerously 
rotten or if the dope has become brittle. 

The tester can be used on fabric any- 
where about a plane to check conditions 
locally, eliminating the necessity of cut- 
ting out pieces of fabric for testing. 

In developing the device, CAA’s Techni- 
cal Development Division staged tests on 
airplane fabric in cold chambers in tem- 
perature of -40 deg. F. and in heated 
chambers at 160 deg. F. The National Bu- 
reau of Standards cooperated in the tests. 

The internal spring of the new device 
is adjustable to various grades of fabric. 
The plunger makes a slight dimple in 
the finish of fresh, live fabric, and the 
mark soon disappears. Rotten fabric, 
even though it may be stretched taut by 
afresh coat of dope, gives way before the 
plunger, which either makes a clean hole 
or produces permanent cracks in the fin- 
ish around the point of contact. Aged 
brittle dope always cracks. 

The initial instruments produced are 
being put in the hands of inspectors for 
a thorough field service test. 


[ iene. ee OF FABRIC CONDITION has 


Results of using tester on old but seem- 
ingly sound fabric. Top panels show holes 
pierced through rotten fabric, while lower 
ponels illustrate cracks due to brittle dope. 
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Dope-fabric tester developed by CAA for field testing of old material. 
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Raft-Testing Manometer 


e Pan American uses this manometer for testing aircraft life rafts carried on 
overseas flights. Liquid level in glass tube will demonstrate slightest leak, even 
though it may be too small to show pressure variation on ordinary gage. 





























Cooper-Bessemer Tubing Straightener 


e This machine for taking bends out of coiled 
tubing was made entirely from scrap. Constructed 
by - Howard Kinsely and Frank Babcock oi 
Cooper-Bessemer, the device consists of several 
rollers through which the tubing is pulled, follow- 
ing which it rests on a long table to prevent bend- 
ing. Lower rollers are permanently aligned with 
guides, but upper ones are adjustable by screws, 
to permit insertion of various sizes of tubing. 














"No Spin" for Link Trainer 


© G. L. Cooper and M. K. Lyster of Southwest Air- 
ways, Falcon Field, Ariz., installed this device in the 
tube leading to the spin-trip assembly on the com- 
pany’s Link Trainers. By collapsing the vacuum in 
this tube when unlocking the trainer and until 75-80 
mph. airspeed is reached, confusing initial spin is 
eliminated and trainer is stablized at starting. 


Spin 
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Snowplow Made 
From Salvaged Material 


This home-made plow attachment for 
truck or tractor, serves adequately to 
remove snow at Westinghouse. Idea 
was that of Tom Turner of company’s 
meter division, and details were worked 
out by Ernest Hauck, works engineer. 

Constructed of channel iron and 
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boiler plate, plow has two heavy duty 
truck casters to serve as lead wheels and 
keep blade edge at proper clearance 
height. Expansion springs, located at 
yoke bolts, permit plow blade to main- 
tain proper height regardless of pave- 
ment irregularities. 

Operated by an electric truck, this 
plow is easily attached or removed in 
five minutes. All that is required is 


fastening of truck forks into strap iron 
loops, then connection of cross spring 
chains to upper elevating portion of 
truck. 

Traction is provided for truck by 
using a set of conventional tire chains 
cut down to fit smaller wheels. 





Converted-Ford Plane "Tuggers" 
Save Fuel and Taxiing Time 


By using converted Model “A” 
Fords to tow planes around the ramp 
instead of taxiing them, Hawthorne 
School of Aeronautics, operator of 
AAF Primary School at Orangeburg, 
8. C., has been able to save 4,000 gal. 
of gasoline monthly and also eliminate 
hazards of taxiing accidents. Designer 
of tugs is F. M. Cullers of Dorr 
Field, Fla. 

Initial tug was made from a con- 
verted 1929 Model “A” Ford truck. 
To enable a minimum turning radius, 
wheel-base was shortened to 6 ft. by 
cutting about 30 in. from frame and 
32 in. out of middle of drive shaft. 
Body was removed entirely and one 


‘seat for driver was added to frame. 


Additional utility is achieved by in- 
stallation of a regulation AAF gas- 
driven generator on right side of driver 
to provide power to an electric energiz- 
er for inertia starters on PT-17 train- 
ing planes. This power-driven ener- 
gizer which is considerably faster than 


Manpower, is needed for use in cold © 


Weather when starter sometimes must 
be employed several times before en- 
Sine starts. 

Towing mechanism is a triangular 
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shaped truss 9 ft. long and of welded 
4-in. black iron pipe. End of tow bar 
which couples onto tug is equipped 
with two tractor springs to absorb 


-shock of sudden starts and stops, elim- 


inating jerks. Couplings at other 
end of tow bar are attached to tow 
rings mounted as standard equipment 
on axles of Boeing PT-17 trainer. All 
three couplings are firmly secured by 
safety pins slipped into place after 





tow is secured. Since width of PT-17 
landing gears varies slightly in differ- 
ent models, landing gear couplings on 
bar are self-adjusting. 

When not attached to an airplane, 
tow bar trails behind tug on two small 
wheels made from rejected PT tires 
and tubes. 

Almost as important as saving in 
gasoline is saving of time in moving 
planes around ramp. 
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Rugged terrain is but one of the many problems presented in develop- 
ing air transport and product markets in Latin America, the author 





a 





states. Good markets can be developed, with proper planning and, 
in many cases, with a new approach called for by new conditions. 


NEW LATIN AMERICA 
REQUIRES NEW THINKING 


By CHARLES CARROLL 


Markets — whether for transport services or products —can be 
developed among our neighbor nations, but changing conditions 
demand revised planning. Here's how and why. 





VER SINCE the words “postwar plan- 
ning” became a part of our every- 
day conversation, the aviation in- 

dustry has been told time and time again— 
with varying slants by politicians, econ- 
omists and editorialists—that the Latin 
American market was just the medicine it 
needed for its reconversion ills. 

The story usually runs something like 
this: Total production capacity, at war’s 
end, will be greater than ever before. 
The domestic market, including even peace- 
time military and naval requirements, 
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simply will not be able to absorb all that 
the industry will then be able to manu- 
facture. Therefore, the industry must 
plan to sell abroad what it cannot sell at 
home. Otherwise, it is argued, part of the 
plant will have to be closed, some of the 
workers let out, and many returning serv- 
icemen denied their old jobs. 

That, admittedly, is sound logic. Only 
full employment programs can avert an- 
other depression. Full employment can 
be gained only by stimulating demand or 
expanding the market. Domestic demand, 


at least in the immediate postwar years, 
cannot be stimulated enough to warrant 
full employment. Thus, the industry must 
look to foreign trade for its prosperity 
in even greater measure than it did in the 
years before the war when its exports 
accounted for nearly 27 percent of total 
volumes, and it must. like the nation, rely 
on the dollars that it earns in foreign com- 
merce to tip the scales in its favor. 
Furthermore, Latin America. should 
prove a good market when the war is 
over. She will then have over $3.500,000,- 
000 in credits in the United States. She 
is in the throes of a great industrial revo- 
lution. A  skilled-labor middle class is 
being born. More money is reaching more 
people. Her railroad, highway and ship- 
ping services are not large enough to bear 
the traffic that her industrialization de- 
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mands. Air transportation services must 
expand, Planes and plane parts will be 
needed. 

But that, unfortunately, is not the whole 
story, and the story as it is being told is 
fraught with gravest danger. For, if 
Latin America is to be even a partial 
answer to the problem of industrial re- 
conversion, we must reconvert our ideas 
on foreign trade first. 

In the first place, we must understand 
that trade means exchange and we must 
realize that nations, like individual men. 
cannot buy from one another unless they 
are first free to sell. Latin America can- 
not buy from the United States unless the 
United States, in turn, buys enough from 
her to supply the dollars necessary to 
pay for her purchases in this country. 

Trade can ofly flow in a two way 
street. And the economic history of the 
late twenties and thirties should serve as 
sufficient proof that the United States can- 
not return to the “beggar-thy-neighbor” 
policy which raised tariff walls so high 
and lowered the world’s dollar supply so 


“much that we resorted to large interna- 


tional loans to finance our own trade. 
And then—wondering why our exports 
had fallen so severely—we wondered also 
why our loans were not repaid. 
Therefore, the aviation industry must 
play a large part in the formation of that 


educated enlightened public opinion with- 


out which a sound and workable foreign 
policy will not survive. 

Moreover, there must be a clear under- 
standing of that word “foreign” in for- 
eign trade. We must realize that success 
in export comes not only in recognizing 
that trade flows in a two way street, but 
that the man in the house at the end of 
the block lives in the same world we do 
and is affected by the same influences af- 
fecting us, though his politics, econoniics, 
geography, race, language, customs, habits 
and traditions may differ from ours. 
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Full development of Latin American markets 
for U. S. aviation services and products will 
require great development of airway aids, a 
program which means those markets cannot 
spring full-blown overnight. Meteorological 
stations are among first essentials, and are 
increasing rapidly due in part fo U.S. program 
which gave South Americans a chance fo study 
weather forecasting here. (CIAA photo) 


Above all, we must rid ourselves of the 
idea that foreign business will fall into 
our lap or come in “over the transom”. 
The truth is that it takes just as much 
planning, intelligence and business acumen 
as domestic business; in some ways a 
lot more, 

In normal times, the average business- 
man has to worry about the United 
States alone. The foreign trader, how- 
ever, has to keep in touch with conditions 
in every country with which he trades, 
and in many with which he does not. 

For example, the recent aviation con- 
ference in London was of deep and great 
significance to the aviation industry every- 
where. But, to the foreign trader, it was 
just one more development about which 
he must keep himself informed—just an- 
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other like the first conference of the Com- 
missions of Inter-American Development 
held in New York City in May, or the 
International Financial and Monetary 
Conference held at Bretton Woods, or 
the recent Dumbarton Oaks conference 
in Washington. 

For it is conferences such as these that 
give him a partial answer, at least, to the 
many questions he himself must answer 
before he can plan his postwar trade pro- 
gram. What will he have to pay for air 
cargo transport? How will the rate be 
determined? Will he be able to use 
American airlines exclusively in his for- 
eign trade? If he does, will this deny 
to the country to which he is exporting 
the sale of a service upon which its in- 
come and ability to buy from him depends ? 
What provisions are the Allied Govern- 
ments making to stabilize world curren- 
cies? How will this effect his credit 
policy? Will the Allied peace plans of 
the Big Four break the world up into 
several large trade blocs? Or will trade 
continue on much the same basis as in 
the prewar years? And _lastly—will 
Allied attempts at an international organ- 
ization for the maintenance of a just and 
durable peace be sufficiently successful 
that the fear of war, which goads nations 
to self-sufficiency, may be lifted and a 
freer exchange of goods and services may 
be expected? Those are the types of 
questions which the exporter, regardless of 
the product he sells, deals with every day. 
And it is upon his ability to answer these 
questions that his success or failure, in 
large measure, depends. 

Then, beyond these general questions 


(Turn to page 264) 





® Charles Carroll, a graduate of the 
Institute of International Studies at 
Yale, and former student of interna- 
tional law at the University of Berlin, 
has traveled widely throughout both 
Europe and Russia. Prior to the war 
he made a 12,000-mile air survey of 
political and economic conditions in 
South America under the auspices of 
former Brazilian foreign minister 
Oswaldo Aranha, chairman of the 1942 
Pan-American Conference which led to 
severance of diplomatic relations be- 
tween 19 American countries and the 
Axis. Long a student of Latin Amer- 
ican affairs, he has been associated 
with Time Magazine, the Chicago 
Tribune, the Brazilian Government 
Trade Bureau in New York, and is at 
present a member of the editorial de- | 
partment of Business Publishers Interna- 
tional Corp. 











Auguring well for larger Latin Americcn 
markets in the future is recent rapid in- 
crease of industrialization, such as well 
equipped shop shown here. Although it 
will take time, author says, present trend 
indicates birth of whole new skilled labor 
class—all leading to greater demand for 
more air transport and aviation products 
which can increase trade with U.S. (CIAA 
photo) 
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FLYING EQUIPMENT 





Three-quarter front view of new single-place Landgraf helicopter, with 
right rotor attached. Twin rotors are of 16 ft. dia., with 11 ft. between 


axes. 


(All photos by Erik Miller) 


Contra-rotating twin rotors are all-wood construction, with 
blades being made as separate units to fit over hollow, tapered spars. 


Landgraf Helicopter 


Has Unique Design Features 


By WILLIAM R. NELSON, Pacific Coast Editor, " Aviation" 


Its twin three-blade contra-rotating rotors have ailerons for 
altitude control; power is delivered to both rotors by unusual 
cable system from single gear box; and new control system 


eliminates foot pedals. 





NEW TYPE HELICOPTER, which the 
A designers expect to be inherently 
stable, safe and easy to operate, 
and efficient in performance, is now un- 
dergoing tests in Los Angeles.  In- 
cluded among 51 claims set forth in patent 
applications covering it are several fea- 
tures which may well have profound ef- 
fect on future helicopter designs. 
Designed and built by the Landgraf 
Helicopter Co., of Los Angeles, the new 
craft has twin three-blade rotors which 
contra-rotate. The ship has no tail rotor. 
Outstanding features of the Landgraf 
machine include: 1. Its side-by-side rotors 
with non-articulating blades; 2. meshing 
(rather than separate) rotor disks; 3. at- 
titude control by cycle operation of ailer- 
ons mounted near the tip of each rotor 
blade; 4. attainment of fore and aft sta- 
bility by locating center of gravity con- 
siderably forward of the rotor axes; 
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and 5. elimination of heavy and compli- 
cated gearing and shafting through use 
of a tension rod drive. 

Begun more than ten years ago with a 
design approach almost as “radical” as 
some of the plane’s features, the Land- 
graf helicopter, it is stated, was built to 
create, rather than meet, a customer de- 
mand, Contention: That sales of aircraft 
have lagged because of lack of utility 
rather than lack of safety’or high cost. 

Having isolated what he conceived to be 
the sales obstacles, Fred Landgraf, head 
of the company, next prescribed the set 
of “musts” an aircraft should have if it 
were to overcome the existing lack of 
interest on the part of the public. His ap- 
proach was to improve the utility and con- 
venience while retaining all of the known 
safety features, believing that low cost 
could-be achieved through large volume 
if a highly useful aircraft could be offered. 


To increase utility it was specific that 
the craft must be capable of landing 
within a short distance of the operator's 
ultimate destination. To do so it must be 
capable of descending and landing in 
small areas, even if they were surrounded 
by obstructions. It must take off without 
forward run and be capable of vertical 
ascent. It should then be capable of 
flying at very much reduced speeds in 
case of poor visibility. .It should be 
maneuverable on the ground without as 
sistance of a ground crew of other outside 
help, and it should be reasonably quiet. 

To be safe and convenient the machine 
must always accurately respond to ‘the. 
controls, at any speed, altitude, or condi- ' 
tion of flight. Means of control, while 
separate and independent of each other, ° 
(but synchronized and complementary in 
their operation) must not at any time. 
conflict with, cross, nullify, or reverse 
each other in different plane attitudes. 
The craft’s rate of descent without power 
should be slow enough to permit a safe 
vertical landing in case of engine failure. 
And the machine must be automatically 
stable about all three gixes, so that tt 
would tend. to: return” to, an even keel 
att : of disturbance: 
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Designer Fred Landgrat makes adjustment 
on his radically designed helicopter. 
Power plant, mounted just aft of pilot's 
cabin, is modified 85-hp. Pobjoy with suc- 
tion rather than blower fan for cooling. 
Full cantilever rotor booms also support 
main wheels of tricycle landing gear, and 
wheels retract into fuselage. Contra-rotat- 
ing rotors eliminate need for anti-torque 
rotor, thus vertical stabilizer is much like 
that of conventional airplane, except that 
no rudder is employed. 


Added together, Landgraf decided that 
his “musts” automatically eliminated all 
aircraft types except the helicopter. At 
the time the design requirements were 
drawn up (1934-35) no helicopter had yet 
been flown with any degree of success 
(the Focke-Wulf was not flown until 
1936). Starting with known data, par- 
ticularly that developed by autogiro engi- 
neers, several years of designing, building, 
testing, and revising of small flight 
models accumulated data upon which the 
current prototype is based. 

Fuselage of the Landgraf helicopter 
closely resembles that of standard fixed- 
wing designs, except that the engine com- 








Close-up shows details of pilot's cabin. Pitch control lever can be - 


‘een at left of pilot's seat. Pitch of all blades in both rotors is 
mereased as lever is raised. Handhold is of bicycle handlebar type, 
vith additional feel and leverage provided by arm rest built as 
imegral part of control. Throttle and spark controls are just beyond 
~ control, and stick is immediately in front of seat. Landgraf con- 
wee system eliminates need tor foot controls, pedals being used only 
°” whee! brakes when taxiing. 
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FLYING EQUIPMENT 








Fore, aft, and lateral contro! in Landgrat helidSpter is. achieved “by 
spring-loaded ailerons (top) which make’‘up about’.8 percent of 
total blade area. Ailerons move 10 deg. each way, giving whole rotor 
blade pitch variation of from —12'/2 deg. to +121. Lower photo 
shows hub, part of aileron contro! mechanism;-and:: hollow, tapered 
rotor spars, Ree en 
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FLYING EQUIPMENT 
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Unique rotor drive unit of craft, with drive 
shatt (which connects with engine) shown in 
foreground. Transmission gears are comprised 
of hour-glass worm gear driving two bronze 
worm wheels mounted on vertical splined hol- 
low shaft extending up through top of gear 
box attaching to aluminum alloy driving disks 





(seen in position atop gear box). These are 
connected with driven disks at end of rofor 
booms by twelve carbon stee! cables each. 





partment is behind the pilot. It is a fully 
enclosed, streamlined, semi-monocoque 
structure of wood framing covered with 
te-in., 3-ply Oregon pine skin. It is di- 
vided just aft of the pilot’s compartment 
by a firewall, on the rear side of which 
the engine mount is attached. 

Rotor booms, extending out and up 
from the fuselage, are of full cantilever 
symmetrical airfoil design and are set at 
negative incidence that contributes to 
longitudinal stability because they are 
located aft of the C. G. They house the 
rotor drive and provide part-of the land- 
ing gear support structure. 

Among the Landgraf-conceived or 


Landgraf-adapted features of the new 
*copter are its meshing rigid rotors with 
non-articulating blades contra-rotating 
forward over the fuselage. 
rotor made possible location of C. G. ap- 
proximately 10 percent of rotor diameter 
ahead of the rotor axes. This forward 
C. G. location is called a major factor in 
giving the craft inherent stability. The 
rigid blade structure also made practical 
the use of a small aileron on each blade 
for lateral and longitudinal control. 
Rigid rotor construction appears to have 
aerodynamic as well as structural ad- 
vantages, promising lower costs of con- 
struction and probably of maintenance. 





Driven disks (one of which is shown here in test stand) are identical to driving disks shown 


on gear box. 


Rod ends have 23-deg. offset to give required clearance as disks rotate. Of 


twelve rods on each disk, six are always in tension, so maximum pull on any rod does not 


exceed 400 /b. at full throttle. 
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This type. 

























































Added structural weight in the spars jg 
offset by reduced weight through elimi. 
nation of blade hinges, hinge pins, lamp. 
ers, stops, and extra joints and mechan. 
ism. On the test stand, operation of the 
rigid rotors was exceptionally smooth a 
all speeds. 

The use of contra-rotating rotors elimi. 
nates the need for a tail rotor to offse 
torque. Location of the rotors less thay 
a rotor diameter apart made it possible 
to design light rotor supports easily 
streamlined to a high degree of efiiciency 
and yet strong enough to absorb the 
gyroscopic loads resulting from the se 
of rigid rotors. 

Meshing of the rotors reduces over-all 
width, with a consequent reduction jp 
structure dimensions, weights, costs, and 
operational space requirements. It also 
reduces the tip loss to a considerable de- 
gree, as air spilling from the tip of one 
blade decreases the inflow velocity on 
the succeeding blade, with a consequent 
increase of lift. 

Rotors, having an over-all diameter of 
16 ft. each, are mounted in the same 
plane, with an 11-ft. spacing between axes, 
giving the blades a 5-ft. meshing area, 
In flight, the disks of both rotors are 
permanently inclined forward 6 deg. from 
the horizontal axis of the fuselage. To 
facilitate ground handling, the rotor axes 
remain inclined forward when the plane 
is at rest on its tricycle landing gear, 
They are geared to turn at a constant 
speed of 485 rpm., instead of the 120 to 
230 rpm. of most other helicopter rotors. 
However, their smaller diameter reduces 
tip speed to 400 ft. per sec., or just under 
the 300 mph. common in most other 
’copters. 

Rotor construction is of wood on the 
prototype. Inasmuch as airflow over the 
blades is in many directions, and for the 
most part not parallel to the ribs, every 
effort was made to make the blade sur- 
faces as clean and efficient as possible. 

The blade airfoil is NACA 0015, 
faired into an approximately oval section 
at the root. The 8-ft. blades, built up of 
Oregon pine spars and ribs, are covered 
with ys-in. plywood skin. Blades are 
formed as separate units and fit over 6-ft 
rotor spars. 

These are round, hollow, tapered, and 
built integrally with the rotor hubs. Made 
of birch, they are designed to carry the 
bending moment at the hubs. By setting 
the spars at a 2 deg. coning angle, the 
moment due to centrifugal forces sub 
tracts from the moment due to air loads, 
so that a relatively efficient structure 8 
obtained. 

Blades are attached to the spars by two 
long metal strips which also serve 4 
pitch adjustment hinges. The strips caf 
be flexed through a series of small bell 
cranks and rods attached to the spat 
permitting a blade pitch variation from 
—23 deg to +123 deg. The blades com 
tact the spars in such manner tiat whe 
pitch is changed they roll on the spats 
A set of springs attached to the pitch 

(Turn to page 299) 
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DELTA AIR LINES 


The first passenger air line across 
the “Deep South,” Delta now serves a 
Southern and Middle Atlantic area 
extending from the Atlantic to Texas 


and as far north as Cincinnati, Ohio. 
Today, in addition to handling the 
largest volume of commercial traffic 
in the company’s 20 year history, Delta 
is flying cargo, training personnel, 
and modifying warplanes for the U. S. 
Army and Navy. 

Many B. F. Goodrich products fly 
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over the Delta routes. Silvertown tires 
mean smoother, surer take-offs and 
landings; brakes equipped with B. F. 
Goodrich Expander Tubes give pilots 
excellent ground control; De-Icers 
add their big factor of flying safety. 
To the more than 900 men and wo- 
men who are Delta Air Lines goes this 
salute ... our nomination of Delta for 
this month’s 
‘Airline of 
the Month.” 
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New De-Icer imp rovements increase 
———— ‘ ee 
ice protection : -- rovide longer life - -. 


t---cut maintenance costs! 









save wel 


‘ 


The big assignment in our De-Icer laboratories which results in a thinner cross section and per. 
mits better aerodynamic smoothness at the point 


has been to cut down weight, to increase aero- 
of attachment. 


dynamic efficiency, and to continue improve- 


ments in ice-removal effectiveness. In the new ; 
@ NYLON TUBES: The tubes which pulsate when the 


Type 11 De-Icer, a series of refinements have De-Icer is in action are made of a highly stretch. 


been developed which add up to better per- able nylon fabric, and are recessed into the 
formance on all these counts. De-Icer to produce a smooth, uniform cross 
section. 


FEATURES OF THE TYPE 11 DE-ICER 
@ LIGHTER: Elimination of reinforcement strips and 


@ IMPROVED TEAR RESISTANCE: Type 11 De-Icers sponge filler, and more effective use of rubber 
have an all-surface ply of special elastic fabric and fabric, reduce the weight of the De-Icer. 
which resists tearing. 

@ BETTER ICE REMOVAL: Improved tube arrange- 

@ THINNER AT ATTACHMENT: This same all-over ply ments, made practical by the stronger, lighter 
encloses the wire bead at the attachment edge, materials, provide more efficient ice protection. 





TEST INSTALLATION of B. F. Goodrich Type 11 De-Icer on SMOOTHER SURFACE of new Type 11 De-Icer is the result 
wing section. View shows first inflation of inboard tubes and of more uniform thickness. Tubes are recessed; tear-strips, 
second inflation of outboard section. sponge filler and fillets are eliminated. 










































HOW THE 
DE-ICER WORKS 


The Type |! De-icer works on the 
same principle as other standard 
types. It consists of a rubber sheet, 
a containing cells or tubes, stretched 
and mechanically attached at its 
outer margins to the leading edge 
i surface to be protected. The infla- 
% tion and deflation of the cells 
— cracks the ice so that it is carried 
away by the air stream. 
ITAWAY shows construction 
~ features of Type 11 De-icer. Note 
~~ everall ply of elastic fabric and 
the way it encloses the wire bead. 
This results in a thinner cross-sec- 
tion at the point of attachment. 
The tubes are thinner, too— made 










1 per. @ LONGER LIFE: The required ten- 
point sion is obtained with less stretch- 
ing of the De-Icer over the lead- ric reinforcement strip have been 
ing edge. That means less strain eliminated. 
ie on the rubber, and longer useful 
oad life for the De-Icer. 
» the 
cross @ NO TRAPPED AIR: The back of the new De-Icer @ ©-A-A. APPROVED Type 11 De-Icers have been 
is ribbed, forming spanwise channels between approved by CAA and Army Air Forces. The 
wing-skin and De-Icer. These channels guide B. F. Goodrich Company, Aeronautical Division, © 
sand any trapped air to chordwise channels and then Akron, Ohio. 
bber to the vent holes. They also help to keep lubri- 
er. cating talc spread evenly under the surface. ———e 
ELASTIC FABRIC reinforces entire surface of Type 11 De- 
ange | © @ REDUCED MAINTENANCE: Most of the features Rae eee sa hee 
ghter mentioned here contribute to lower mainte- all-rubber stretch area, increases tear-resistance, and 


“tion, nance requirements, so that both repair time greatly increases De-Icer life. 





and costs are greatly reduced. 
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|. Rivnut is threaded 
on pull-up stud of heading 
tool until it touches the anvil. 


B. F. Goodrich RIVNUTS excellent 
for plastic assemblies like this... 
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2. Rivnut and pull-up stud is 
placed in hole with Rivnut head 
firmly against, and aft right 
angles to, the work. 
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3. A squeeze on the tool lever 


‘retracts pull-up stud slightly, 





causing a lateral bulge upset 
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4. When pull-up stud is re- 
moved, the Rivnut can be used 
as a nut plate. Threads grip 

































Here’s just one of many uses for these 
simple, dual-purpose blind fasteners 























































Rivnuts combine light weight with strength; sim. : 
plicity of design with low cost; easy installation with § 
efficient performance. All these qualities make them : 
ideally suited for use as blind fasteners in this plastic 
ventilator assembly. 
The many other advantages of B. F. Goodrich 
Rivnuts make their applications practically unlimited. 
They can be used as blind rivets, as nut plates for 
attachment, or both... in metal, plastics, or plywood. 
They have a wider bearing area than any other blind 
fastener, yet are compact and fit a smaller hole. 
And they’re ready for use as received. 
New splined aluminum Rivnuts are now available 
for application in plastics and wood. Brass Rivnuts 
are also available in standard sizes 6, 8 and 10. 
Some typical applications By 
of B. F. Goodrich Rivnuts P 
Assembling cloth-covered Wing panel closures de 
a ailerons, rudders, Fastening bonding wires, 
— clips, brackets, etc., for “ 
Fillets and fairing conduit 
Door and window frames Attachment of insulation | 
Access panels Light frames 
Flooring in airplane and on Fastening fixtures to panel aa 
0 
work platforms boards pis 
und 
met 
thre 
NEW FOLDER rt 
tion 
“RIVNUT DATA’”’ trac 
Perhaps there’s a place in your “ 
operation for this unusual fas- pra 
tener. Write for your free copy wer 
of “‘Rivnut Data,’’ which con- fell 
tains a complete picture story G 
on installation, types, sizes and atta 
grip-ranges. Address The B. F. whic 
Goodrich Company, Aeronau- ae 
tical Division, Akron, Ohio. - 
¢ 
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MILITARY 


In swirl of dust, gliders loaded with supplies land almost nose-to-tail on partly completed airfield in 
. Normandy on June 15, Rolled up landing mats not yet in use are seen at left. (U.S. Signal Corp: photo.) 


By MAJ. ELIOT F. NOYES, AAF 


Right in the enemy's backyard, engineless planes fight their own 
decisive battles—disrupting the foe's carefully planned campaigns. 





IRST LARGE SCALE military glider 

operation in history was the in- 

vasion of Crete in May, 1941. The 
most recent was the airborne invasion of 
‘Normandy in June of 1944. It is neces- 
sary, to compare these two operations to 
understand what a tremendous develop- 
ment has occurred in slightly more than 
three years. 

In Crete, gliders were used in conjunc- 
tion with much larger numbers of para- 
troops, air-landed troops, and invasion 
forces from the sea. However, the British 
Navy was present in such strength that 
practically none of the seaborne troops 
were able to make shore, and the island 
fell to airborne assault. 

Gliders were most successful in their 
attack on the Malemo airdrome, near 
which they landed in a-river bed, in ad- 
vance of landings by paratroops. Once 
the airdrome was secured, Ju-52’s came 
in (often in crash-landings) bringing more 
troops, which eventually captured the 
island. At the time, the glider assault on 
Crete seemed to be on a very large scale. 
Landings were made by day, and not 
more than 40 or 50 gliders were sent 
agaist any one objective. A total of 
about 70 were used, each carrying about 
10 men—a total of about 700 men. 

Y present standards, this was a small 
sale mission, yet, for that time it definitely 


ee 


‘ Paper read at convertion of Soaring Society 
% America, July, 1944. 
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was a large operation, since gliders for 
military use were new and untried, hav- 
ing appeared only in small numbers before 
(in Poland, Norway, and Belgium). 
Airborne invasion of Normandy makes 
the Cretan business seem like a pretty 
small affair, in. numbers, technique, and 
complexity of planning. For this was the 
initial assault wave of the largest over- 
water invasion in history. While in Crete 
the German DFS-230 gliders carried 10 
men each, and no heav_ equipment; in 
Normandy we used Waco-designed CG- 
4A’s carrying 15 men and British Horsas 
carrying 25 men, or heavy artillery and 
transport vehicles. Even British Hamil- 
cars were used, which brought in airborne 
tanks. And instead of 700 men, three air- 
borne divisions were involved here, which 
required many hundred of gliders to trans- 
port the thousands of troops and their 
great quantities of supplies. 
Furthermore, these troops landed at 
night, without lights, behind German 
coastal defenses to seal off the invasion 
beachhead on the east coast of the Norm- 
andy peninsula. This was a movement 
which would have been totally impossible 
before, and which required the most exact 
planning, the most careful coordination 
with sea and ground forces, exact timing, 
and .the highest degree of air discipline 
and precision flying on the part of the 
glider pilots. The success of this opera- 
tion is unquestionable, and its success was 


due to the accumulated experience of 
these three years. 

Beyond any doubt, the glider has now 
been accepted as a tactical weapon of great 
military importance. Gliders have now 
been used tactically in a variety of ways, 
but even so this is still a new weapon. 
The extent of its tactical possibilities is 
not known—and it will not be practically 
discovered without further use in actual 
theaters. However, we can analyze the 
various ways in which gliders have been 
used tactically, and we can suggest ways 
in which they may be used. 

In such an analysis, it is very important 
to keep a close eye on those characteristics 
of a glider which make it useful for mili- 
tary operations. This may sound tog easy. 
Our military gliders were designed to 
carry airborne troops and equipment into 
combat. Their military characteristics 
were determined according to this primary 
mission. This appears very. obvious, yet 
for the first years of our army program, 
discussions have raged about the CG-4A 
and other military gliders as though they 
were designed solely for cargo use, to 
increase the payload of a towplane. 

The main point was lost in these argu- 
ments. The important fact is that the 
glider is a large container. As a con- 
tainer, it has military value when it can 
do a job that cannot be accomplished at 
all, or cannot be accomplished as effic- 
iently, by any other means. Its most 
important military characteristic is its 
ability to land in small unprepared areas 
in which.a transport plane cannot land, 
also its ability to carry larger loads of 
men or equipment than can be dropped 
by parachute. 

The glider must be understood in its 

(Turn to page 285) 
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NAVITRAINER TEACHES 
DEAD RECKONING ACCURACY 


” Ingenious training device for embryo avigators utilizes simulated 
instruments for plotting courses of classroom "missions" over land 


or water. And when 
quickly learns why. 


“destinations” 


aren't reached, student 





trainer, the G-1A dead reckoning 

teaching device—widely used at pri- 
mary and secondary Army and Navy air 
forces instruction centers—simulates as 
closely as possible conditions encountered 
in actual flight. 

It enables considerable saving in flight 
equipment, fuel, and man-hours which 
might otherwise have been spent in flying, 
and it also completely eliminates the fac- 
tor of weather. 

Developed by the AAF and engineered 
and produced by American Automatic 
Typewriter Co., the Navitrainer enables 
the air cadet to learn how to take drift 
readings, how to employ them in double 
drifts to find wind and ground speeds, and 
how to use various instruments necessary 
in dead reckoning. 


Frisines KNOWN as the Navi- 














frame. 





Basieally, the operation of the Navi- 
trainer may be described as follows: The 
student sits in a canopy-covered car and 
depends entirely on the trainer’s instru- 
ments for knowledge of his position. The 
car is mounted on a triangular frame 
moved over the floor by an electric motor. 
Direction and speed are set by the in- 
structor. 

Beneath the car and frame, and hav- 
ing independent movement, is a device 
called the Windtroducer, which serves 
two functions: It brings the element of 
wind drift into the avigator’s problems 
and supports the chart or map on which a 
pencil affixed to the car traces the true 
course of the “plane” over the ground. 
The Windtroducer also is actuated by the 
instructor via an electric motor set. 

Within the car are a simulated drift- 


Drittmeter side of Navitrainer, showing (1) driftmeter assembly container, 
(2) drittmeter scanning tube, (3) instrument box, and (4) canopy support 


meter, altimeter, airspeed indicator, fre 
air thermometer, two clocks, and an jj. 
luminated plotting table on which the sty. 
dent makes his calculations. 

The student records trainer airspeed by 
means of the airspeed indication as modi- 
fied by temperature and altitude; then he 
obtains wind direction and velocity by 
calling for a double drift. The instructor 
moves the car 45 deg. to the right, then 9 
deg. left, then back to the original head- 
ing, while the student observes driit 
through a driftmeter mounted in the car, 
which simulates movement over varied 
terrain By means of an illuminated mov- 
ing film strip. 

Self-contained, the driftmeter has no 
connection with any other unit. The in- 
structor can set the instrument for any 
desired drift, and the student reads it as 
he would read the drift of an actual plane 
over the ground. 

After completion of the mission, the 
pencil line is checked to see how far from 
the destination it stops and at what angle 
it crosses the meridians. If the angle is 
off, the student’s log is checked to see 
where an error was made. Thus, the 
Navitrainer actually provides a more ac- 
curate method for teaching dead reckon- 
ing than does actual flight. 

A new addition to the trainer consists 
of an azimuth ring surrounding the aviga- 
tor’s car to represent the observer’s hori- 
zon, while a vertical ring at right angles 
to the horizon is used to mount a model 
celestial body, thus providing the student 
with the fundamentals for celestial aviga- 
tion. This addition was made not only to 
prepare the student for advanced celestial 
avigation, but also to permit him to sup- 
plement and check his dead reckoning. 

The triangular frame on which the avi- 
gator’s car is ‘mounted is electrically 
moved on three casters in any desired di- 
rection. The frame travels at a speed pro- 
portionate to the true airspeed of the 
simulated airplane and in a direction rep- 
resenting the plane’s heading. It is im- 
possible for. the frame, itself, to change tts 
heading, but the direction: in which it 
travels is controlled by changing the head- 
ing of the avigation car. 

The car is supported on the frame by 
means of four stationary casters to permit 
easy turning. The electric motor, mounted 
on an adjustable base, transmits power to 
a drive shaft by means of a variable speed 
pulley, and its speed is geared down by 4 
worm gear and various spur gears. 

A tachometer registers the motor drive 
shaft speed, which is translated into miles 
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Wiring diagram of Navifrainer. Windtroducer ‘peeds are obtained viding, via gearing, a speed of about 44% in. per hr..with sight motor, 
from two synchronous motors used singly or in combination and pro- ~ 8% in. per hr. with left motor, and 147% in. per hr. in combination. 


or knots per hour for,the instructor so he 
can, for the informatjon of the student, 
set the airspeed indicator to correspond 
with the speed of the frame over the floor. 

Variations in the speed of the trainer 
are made by changing the position of the 
motor on its adjustable base. When it is 
high on the base, the V-belt transmitting 
power to the drive shaft rides lower with- 
in the variable speed pulley, thus slowing 
the speed of the drive shaft. 

The motor operates on 115v., 60-cycles, 
ac. A horizontal roller chain links the 
main drive wheel with the two other 
wheels and keeps all three pointing in the 
same direction. Current for the trainer is 
brought to a terminal box on the frame 
where two outlets are located—one for 

(Turn to page 306) 
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Inferior of Navitrginer instrument box 
shows (1) altimeter, (2) flexible coupling, 
(3) altimeter motor, (4) altimeter switch, 
(5) airspeed indicator, (6) indicator 
motor, (7) indicator switch, (8) air tem- 
perature indicator, and (9) connecting 
collar.” : 
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Ranging far out over enemy waters, bomb- resistance. When the war is over, counter- 
ing convoys, getting valuable reconnais- parts of these same famous planes, finished 
sance information, countless Navy patrol with the same famous finishes, will through 
bombers, finished with Berry Brothers’ world-wide commercial aviation, help re- 
materials, are dramatically shortening Axis unite a world which war has torn apart. 


BERRY BROTHER: 


-Varn -Enamels:Lacq 
Detroit 7, Paints: vi ishesE secs 


BOSTON ¢ JERSEY CITY ® CINCINNATI e CHICAGO e ST. LOUIS e INGLEWOOD, CALIF. « MONTREAL ¢ WINNIPEG +» TORONTO 


J ona a OD 


AIRCRAFT FINISHES 
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AVIATION’'S SKETCH BOOK OF DESIGN DETAIL 





Presenting First Sketches 
Of Boeing B-29 
Superfortress 


Engine nacelles of Boeing B-29 Super- 
fortress — greater in diameter than 
fuselages of many smaller craft — are 
of built-up construction, including tubu- 
lar members such as shown at A. Size 
permits installation of auxiliary units, 
such as those at B and C within nacelle. 
Air ducts leading oft are shown af D. 











3 


Details of aft end of B-25 engine nacelle, 
TO showing fairing A which extends over 
top of wing, leading edge of which fits 
ot B. Air duct is shown at C, and 
end of engine exhaust stack is ot D. 





uf «AVIATION, October, 1944 ” 

















| 
| 


| Wteflex 
 Merocon Conduit 


DEVELOPED for high tension ignition shielding 
AVAILABLE for all aircraft electrical wiring 


Wirn the development of super-sensitive 
radio and electronic devices on aircraft, more 
efficient ignition shielding conduit had to be 
developed. It was developed — Aerocon by 
Titeflex — and Aerocon type conduit is now 
specified by both Army and Navy Air Forces 
for Ignition Shielding. 

While the problem of interference from 
high-tension ignition systems has been largely 
overcome, noise from other electrical wiring 
in the plane has made itself more apparent. 
Titeflex Aerocon — which helped solve the 
problem on high-tension ignition cables — 
this same conduit can and should be utilized 
by manufacturers of air frames to dampen 


the interference of all electrical wiring — 
high or low-tension. 

Titeflex Aerocon is available in all diam- 
eters for which conduit is required. The use 
of complete assemblies manufactured by Tite- 
flex insures interference-free operation of 
radio and electronic devices on America’s 
fighting aircraft. Titeflex engineers are pre- 
pared to cooperate with aircraft builders, and 
manufacturers are invited to submit their 
specifications. 


TITEFLEX, INC. 
510 Frelinghuysen Avenue 
Newark 5, New Jersey 
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Cross section of B-29 Superfortress fuselage— This portion of craft is not pressurized, so 
is 9 ft. in diameter at this point—at fore end tunnel D is provided for crew members te 
of first of two bomb bays. Bomb bay doors at- move between pressurized control cabin and 
tach to hinges (two of which are shown at A — gunners’ compartment aft of bomb bays. Note . 
and B) at bottom of built-up structure ©. varying sizes of frames used in this section. 
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At Severance, worn dulled midget milling cutters 
are coming in—and renewed, resharpened and 
"Severited’ cutters are going out—in an unprece- 
dented volume, 

The reascr for the ‘popularity of Severance re- 
grinding is three foid: 

1) Severance, originators and largest manufactur- 
ers of milling cutters, use the same experienced 
craftsmen in grinding worn tools as they use in the 
manufacture of new tools. 

2) After being accurately reground, Severance fur- 
ther improves renewed tools by the exclusive ‘’Sev- 
erite’ heat-treat process that gives additional 
hardness to the teeth and increases the tools cut- 
ting life from three to fives times. 

3) There are six Severance plants strategically lo- 
cated in the United. States to give you prompt, ef- 
ficient regrinding service, 

Check up, now, on your worn and dulled cutting 
tools. For best service, send them to the Severance 
plant nearest you for a factory regrinding job. 





MIDGET MILLING CUTTERS @ PRECISION REGRINDING @ SEVERANCE TOOL INDUSTRIES INC., SAGINAW, MICH. @ PLANTS IN LONG ISLAND 
CITY 1, N. Y.; DETROIT 2, MICH.; FORT WAYNE 8, IND.; CHICAGO 6, AND LOS ANGELES 21. IN CANADA: 60 FRONT ST., W., TORONTO, ONT. 
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AVIATION’S SKETCH BOOK OF DESIGN DETAIL 











View of aft portion of cabin control section of 
Boeing B-29, showing shape of bulkhead between 
pressurized and unpressurized sections. Note cylin- 
drical shape of fuselage, ideal section for pres- 
surized structures. Tunnel for passage of crew. over 
unpressurized section—which attaches to left end of 
this section—is shown at A. 











iy Skeleton view of part of B-29 Superfortress fuselage, 
showing circumferentials and stringers prior to in- 
stallation of skin. Lighter stringers are L-shaped; 
heavier ones are U-shaped. 
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THE SCHATZ MANUFACTURING Co. 
POUGHKEEPSIE, N.Y. 


REPRESENTATIVES LOCATED at 
Detroit: 2640 Book Tower—26 * Cleveland: 402 Swetland Building—15 
Chicago: 902 S. Wabash Ave.—5 * Los Angeles: 5410 Wilshire Blvd.—36 
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NEW RIVET IS PLASTIC 


plastic rivet (Fig. 1) brought out by 

Douglas Aircraft Co. for attaching 
fabric to metal, wood, or plastic (as illus- 
trated in Fig. 2), and metal to plastic 
sheeting. Invented by S. H. Phillips, 
process engineer of the company’s El 
Segundo plant, the new rivets have been 
tensile-tested and indicate an average 
breaking load of 220 lb. for those formed 
from acrylic. 

Applicable for use where ordinary metal 
rivets cannot be driven, the plastic rivet 
has a center-bored body and is expanded 
by compressed air (Fig. 3). Its weight 
is said to be less than metal, and it can 
be driven faster. 

The new rivet also has a very marked 
“plastic memory”, for it will resume its 
initial contour, for removal, when heated. 
It is reported resistant to moisture, oil, 
gasoline, has a high degree of impact 
resistance, minimum cold-flow, and can 
be produced in any color, indicating wide 
usage for attaching linings and upholstery. 

A recently developed process for elec- 
troplating plastics with various metals 
lends even more promise to plastic rivet 
development and use. Electroplated plas- 
tic develops greater tensile strength, flex- 


. N INNOVATION in fastenings is the 






Fig. 3. Cross-sectional view of plastic rivet 
after it has been driven. Note how bored 
body has been upset by compressed air. 
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ural strength, and dimensional stability. 
Experiments conducted at El Segundo in- 
dicate that plated plastic rivets can be 
driven as successfully as the unplated 
types. 

The new rivets were developed from 
experiments with acrylic, high-tempera- 
ture acrylic (Lucite HM-119), Ethocel 
LT, Ethocel ER, cellulose acetate butyrate 
204A-H2, 204A-H3, 204A-H4, 205A-H2, 
205A-H3, and 205A-H4, Although the 
acrylic type plastic exhibited the best 
all-around characteristics, the inventor 
believes other plastics would serve as 
well after a slight modification of for- 
mulas. 










Fig. 1. These newly developed plastic rivets, 
stated to weigh Jess than metal, have favor- 
able strength characteristics and can be made 
in any color. 


Fig. 2. Inventor S, H. Phillips shows 
application of plastic rivets in at- 
tachment of fabric to sheet stock. 
Rivet heads are on fabric side of 
combination. 


































Why This Demand for Ball Bearings? 


Because, in war or in peace, they are vital parts of almost every 
mechanism that moves. The food we eat, the clothes we wear, 
the things we use owe their existence — somewhere along the 


production line— to ball bearings. 


For, wherever shafts turn, ball bearings reduce friction, postpone 
wear, maintain precise location of parts—and bear the loads. 
Is it any wonder that the growing demand for more— more — 


MORE ball bearings approaches astronomical proportions? 


New Departure’s experience, resources for research, imagina- 
tion and advanced techniques have produced a truly fine ball 


bearing. 


So...when next you buy or build some mechanical device, 


ask: “Will it have New Departure Ball Bearings?” 


nothing rolls like a ball 


NEW DEPARTURE 


BALL BEARINGS 
NEW DEPARTURE & DIVISION OF GENERAL MOTORS e BRISTOL, CONNECTICUT 
Sales Branches: DETROIT, G. M. Bldg., Trinity 2-4700 ¢ CHICAGO, 230 N, Michigan Ave., State 5454 @ LOS ANGELES, 5035 Gifford Ave., Kimbol! 7161 
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FOR BETTER DESIGN 





PLASTIC CRAZING AVOIDED 





Fig. 1. Comparative sketches of acrylic resin nose turrets to illustrate crar- 
ing (left) resulting from use of gun mount gasket containing ester type plas- 
ticizer, and absence of crazing (right) when gasket of inert material is used. 


we, 


Rae 


ABORATORY esearch at Glenn L. 
Martin discloses that by eliminat- 
ing the use of synthetic rubbers 

or other materials containing ester type 
or harmful placticizers, crazing in sur- 
faces of formed acrylic ‘resin nose tur- 
rets may be avoided (Fig. 1). 

The crazing was traced to plasticizers 
of the ester type which exuded from the 
Buna “N” type synthetic rubber gaskets 
which had been substituted, as a result 
of procurement difficulties, for the natural 
rubber gaskets clamped under flexible 
gun mounts in turrets (Fig. 2). 

Clear plastics are also crazed by clean- 
ing fluids such as acetone, chloroform, 
benzine, carbon tetrachloride, lacquer 
thinners, and aromatic or aviation type 
gasoline, 

Generally, crazing occurs when the 
acrylic resin is subjected to stress, which 
may occur in formed plastic sections as 
residual stresses caused by the forming 
action. Stresses may also be set up by 
improper matching of the curve in the 
plastic to the curve of the metal structure 
to which it is fitted, when the plastic is 
forced into place by attaching screws. 

Another important cause of overstress 
is temperature change, particularly where 
the ends of the plastic structure are re- 
Strained; therefore, sufficient tolerance in 
the form of compressible material or 
slip should be provided. 
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Fig. 2. Large crack in acrylic resin nose turret is result of crazing due to ester type plasticizers 
in synthetic rubber gasket of gun mouat, 
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AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT * CONNECTICUT 




















’ 
Sew ee Se egeaaw sera 


FLASH WELD USED FOR CONTROL ROD BOND 


PPLICATION of flash welding (left) 
instead of riveting (right) in the 
assembly of steel rod ends to car- 


buretor control rods on the Martin PBM- 
5 produced a joint in which the weld is 
equal in strength to the parent metal. 


FOR BETTER DESIGN 





This 
number of shop operations from seven to 
three. Required operations now consist 
only of flash welding, removal of excess 
material at weld, and proof loading. 


reduced rework, scrap, and the 





PERATIONAL AND ‘INSTALLATION 
O details are pictured here for a 

simple and efficient life-raft- 
ejecting device developed by Consolidated 
Vultee Aircraft Corp. for use on Libera- 
tor B-24’s. The ejecting device, provided 
on each side of the upper portion of the 
fuselage, consists of a semi-cylindrical 
container-cradle for a five-man raft, held 
in place by a door streamlined to the 
fuselage contour and equipped with safety 


QUICK RELEASE FOR LIFE RAFT 


locks to prevent accidental release of the 
raft. Control handles are installed both 
inside and outside the plane as shown 
in diagrammatic sketch below. 

The control operates via cable and lock 
pins (detailed in insert A) to release the 
streamlined door and permit a compres- 


sion spring (insert B) to force the con- 
tainer upward, throwing the raft clear. 
In main drawing, one ejecting device. is 
shown being-operated by exterior release 
mechanism (insert C). 
ejecting device is shown in normal closed 
position. 

















‘ Interior Release 
: Hand! 


Life Roft Life Raft 
Door fo Ff (7 
| Life Raft > 

& : Cradle 

Jee —¢F Life Raft Door 
Life Raft Cradle~ , a ock Pin: Exterior a. 
Compression .° = Release Handles SE 
S NS / s *s 
pring 
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Door of other 
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Contract termination presents problems as tough as production 
once did. Definitely, the cracking of these problems will require 
well-manned staffs headed by key personnel. So — 


Dont Put a Boy 
On Man-Sized Terminations 


By RAYMOND L. HOADLEY, Financial Editor, '' Aviation" 


HE TIME HAS COME for aircraft 

manufacturers to put some of their 

best men to work on contract ter- 
mination. 

That’s the view of the War Depart- 
ment, which is now looking with alarm 
at the termination records of the first 
half of 1944. These tabulations show 
that while the Army Air Forces cut the 
time for settling claims from 4.5 to 3 
‘months, prime aircraft contractors were 
tending to take more time, their average 
period for filing claims showing an in- 
crease from 3.3 to 4.6 months. No wonder 
AAF officials shudder when they think 
what might happen on the day mass ter- 
minations begin. 

In order to speed terminations that will 
be “fast, fair, and final,” high-ranking 
AAF officers have been holding one-day 
forums in a number of procurement dis- 
tricts. Following are some of the high- 
lights brought out in these meetings, ac- 
centing points which should be of interest 
to all aircraft contractors, who must 
prepare for the downhill pull of contract 
termination just as they prepared for the 
uphill battle of production. 

The AAF, of course, continues to stress 
the urgency of this or that item vitally 
needed for the war. As Col. Edwin Rawl- 
ings of the Materiel Command’s readjust- 
ment division puts it, “We constantly urge 
them to hurry production—and then we 
come to them and urge them to do the 


paper work involved in these claims. They 
ask us which we want them to do. And 
we have to ariswer, ‘both’.” 

AAF contracts, according to Col. 
Rawlings, are more complex than those 
of any other service. In the first place 
the AAF deals with many new com- 
panies and, second, the answers on prop- 
erty disposal are not well known. The 
aircraft industry handles specialized mate- 
rials of great cost that cannot be used 
for anything else but aircraft. In dispos- 
ing of these surplus materials, he points 
out, the industry has neither adequate 
data nor the nucleus for a good record 
system. 

Here are his recommendations : 

1. Every company should get its rec- 
ords into agreement with physical inven- 
tories. The only way a contractor can 
put in a claim is to have his physical 
inventory put on a cost basis. And the 
prime contractor has a responsibility to 
see to it that his subcontractor does like- 
wise. 

2. Adjust commitments for materials 





and subcontract items. In other words, 
“get your house in order.” 

3. Set up a separate termination organ- 
ization with trained personnel. 

4. Pre-determine problems that will 
appear on termination. 

It is inevitable that there will be 
much confusion when mass terminations 
come. Decisions will have to be made 
quickly on: First, goods in process; sec- 
ond, what goods to keep; and, third, stor- 
age problems. Much time can be saved 
if these matters are considered ahead of 
time. 

For example, the biggest termination 
enigma is the question of what goods 
should be scrapped and what may be 
usable. The AAF estimates that from 
80 to 95 percent of all goods in process 
in the aircraft industry will have to be 
scrapped. It may be difficult for a man 
in a plant to scrap pistons that are only 
useful for the engines for which they 
were designed. Nevertheless, they must 

Turn to page 306) 
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PROVEN IN WAR 


In war the Curtiss Commando has _ estab- 
lished itself as a major instrument of trans- 
poriation. It has hauled personnel and sup- 
plies of all types wherever the need has been 
critical—often under most unfavorable fly- 
ing conditions. 


Evelved from an airline design, the Com- 
mando will be available for commercial 











FOR PEACETIME PERFORMANCE 


operation as soon as the strategy of war per- 
mits. Its conversion into a luxury airliner or 
a cargo carrier will be speedy. This will help 
to bridge the gap between war and peace by 
providing jobs for the men and women who 
build and operate these transport airplanes. 
Look to the Sky, America! 


Curtiss-Wright Corporation, Airplane Division. 


Curtiss 
Commando 
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Unretouched photo of net fectball being kicked; eigen, 1/10,000 of @ second, 


WEIGHT ADDED—-NORMAL RANGE REDUCED 


Chances are that kickoff won’t be too successful—a 
soaking wet ball takes on so much weight that it just 
can’t be kicked as far as if it were dry. 


Added weight also affects plane performance. And 
resilient parts—gaskets, packings, seals, hose, diaphragms, 
accumulator bags—may take on weight by absorption 
of petroleum products with which they’re constantly in 
contact. They may swell, too, reducing capacities of hose, 
accumulator bags and other parts. 


That danger can be avoided by using parts made from 
Hycar. Lightweight to begin with, Hycar stays light be- 
cause of its superb resistance to petroleum products. The 
twin problems of absorption and swell are licked. Look 


at this list. You’ll see why there is no other material 
directly comparable to Hycar. 


15% to 25% lighter than many other synthetic rubbers 
Closely controlled oil swell to insure dimensional stability of parts 
Operating range from —65° to 250° F. 

Abrasion resistance 50% better than natural rubber 


Minimum tendency to cold flow after taking initial deforma 
tion, even at elevated temperatures 


All highly important qualities in aircraft applications! 


These properties are essential in resilient materials 
used in the presence of gasoline and oil. If you need help 
in solving your individual problems just write our Tech- 
nical Service Staff. Hycar Chemical Company, Akron 8, Ohio. 


Hycar 


Reg. U.S. Pat. Of. 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Syithlle Rubber 


Free—write for your copy of the new pocket-size Hycar Glossary of commonly used synthetic rubber terminology. 
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Weights of Screws, Bolts, and Nuts 


Machine Screws 
































DIAMETERS 

Length 

2/3 ]41]5 | 6 | 8 | 10] 12 | 1-47|5-167| 3-8” 

| 
8 .34| 49} 67] .90] 1.18] 1.81) 2.73] 4.00) 
3/16 :42|  .59| 79] 1.06} 1.37} 2.09] 3.09) 4.49) 6.55 
/4 .49|  .69} _.91] 1.22} 1.56) 2.38] 3.45] 4.97) 7.20)13.46 
5/16 57} .79| 1.03| 1.37| 1.74| 2.66] 3.81] 5.46) 7.85/14.50|23.84 
3/8 64, .89] 1.15] 1.53) 1.93] 2.94) 4.18] 5.94) 8.50)15.54/25.37 
7/16 .72| 99} 1.27] 1.69] 2.11) 3.22] 4.54] 6.43] 9.15/16.58|26.90 
1/2 -79| 1.09} 1.39] 1.85] 2.30] 3.50] 4.90] 6.92) 9.80|17.63|28.43 
9/16 .87| 1.19] 1.51] 2.01] 2.49] 3.78) 5.26] 7.40] 10. 45/18.67|29.95 
5/8 .94| 1.29] 1.63} 2.17] 2.67] 4.06] 5.63] 7.89}11.10)19,71/31.48 
3/4 1.09} 1.49} 1.87] 2.49] 3.05] 4.63) 6.35] 8.86|12. 40|21.79)34.54 
7/8 1.24] 1.69} 2.11] 2.80] 3.42! 5.19) 7.08| 9.83/13. 70/23. 87|37.59 
1 1.39) 1.89] 2.35] 3.12] 3.79} 5.75] 7.80/10.80|15 00/25 .95| 40.65 
1 1/8 2.59] 3.44] 4.16] 6.31) 8.53/11.77|16. 30|28.03/43.71 
1 1/4 2.83] 3.76] 4.54] 6.88) 9.25/12. 7417.60) 30. 11/46. 76 
1 1/2 3.31| 4.39] 5.28] 8.00/10. 70|14. 69] 20. 20/34. 28/52.87 
1 3/4 3.79| 5.03| 6.03| 9.13/12. 15|16.63|22. 80] 38. 44/58. 99 
“a 4.27| 5.65| 6.77|10.25| 13, 60) 18.57/25. 40}42 . 60/65 .10 
2 1/4 6.30} 7.52)11.38]15.05}20. 51/28. 00) 46. 76)71.21 : 
2 1/2 6.93} 8.26|12.50|16.50|22. 46|30. 60) 50. 93/77. 32 
2 3/4 9.01/13. 63]17.95]24. 40) 33. 20|55 09/83. 44 
| 

3 | 9.75|14. 75|19. 4026. 34|35. 80/59. 25/89. 55 




































































































aterial 
Stove Bolts 
vemeti DIAMETERS 
— 1-8” | s-32”| 3-16”| 1-4” | 5-16" | 3-9” | 1-2” 
i/8 3.50} 5.21 
3/16 | 3.66) 5.49 
sie | 3:97 6:08 
forma: 3/8 | 4.13] 6.34 
7/16 | 4.29] 6.62 
1/2 4.45] 6.90 
Pn 497 i 8.7 
* 4. ; 18. 
bs Machine-Screw and Stove-Bolt 374 | 5'09| 8:03 20 
terials Hexagon Nuts ; 7/8 $.40 8.59 21. 
d help ive 6.04 9.71 
. 4 :36| 10.2 . 
Tech- Ma- | Stove} Width Across Flats Thickness 1 1/2 6.99} 11, 27.80 
; chine | Bolt 1 3/4 7.63} 12.53 . 40 
, Ohio. Screw | Size 2 8.26] 13.65 33.00 
Size Basic | Max. | Min. | Nomi-| Max, |} Min. 2 1/4 8.90) 14.78 35.60) 
nal 2 1/2 9.53} 15.90 7 
2 3/4 17.03 . 
3/16 |.1875 | .180 | 1/16 | .066 | .057 3 : 
: : 3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 
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(Courtesy Progressive Mfg. Co., Torrington, Conn.) 
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Unretouched photo of wet football being kicked; exposure, 1/10,000 


WEIGHT ADDED —~ NORMAL RANGE REDUCED 


Chances are that kickoff won’t be too successful—a 
soaking wet ball takes on so much weight that it just 
can’t be kicked as far as if it were dry. 


Added weight also affects plane performance. And 
resilient parts—gaskets, packings, seals, hose, diaphragms, 
accumulator bags—may take on weight by absorption 
of petroleum products with which they’re constantly in 
contact. They may swell, too, reducing capacities of hose, 
accumulator bags and other parts. 


That danger can be avoided by using parts made from 
Hycar. Lightweight to begin with, Hycar stays light be- 
cause of its superb resistance to petroleum products. The 
twin problems of absorption and swell are licked. Look 


at this list. You'll see why there is no other material 
directly comparable to Hycar. 


15% to 25% lighter than many other synthetic rubbers 
Closely controlled oil swell to insure dimensional stability of parts 
Operating range from —65° to 250° F. 

Abrasion resistance 50% better than natural rubber 


Minimum tendency to cold flow after taking initial deforma 
tion, even at elevated temperatures 


All highly important qualities in aircraft applications! 


These properties are essential in resilient materials 
used in the presence of gasoline and oil. If you need help 
in solving your individual problems just write our Tech- 
nical Service Staff. Hycar Chemical Company, Akron 8, Obit 


Reg. U.S. Pat. Off. 


Hycar 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Syithll: Raber 


Free—write for your copy of the new pocket-size Hycar Glossary of commonly used synthetic rubber terminology. 
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Weights of Screws, Bolts, and Nuts 


Machine Screws 


























Linath DIAMETERS 

2| 3 |41{]s5 | 6 | 8 | 10] 12 | 1-4"|5-16"| 3-8” 

| 3 

1/8 .34| .49} .67| .90] 1.18] 1.81] 2.73) 4.00 
3/16 .42} .59} .79} 1.06} 1.37) 2.09} 3.09} 4.49) 6.55 
/4 .49} .69} .91) 1.22) 1.56] 2.38) 3.45] 4.97) 7.20)13.46 
5/16 57| .79| 1.03} 1.37] 1.74) 2.66] 3.81] 5.46) 7.85)14.50|23.84 
3/8 .64, .89) 1.15} 1.53} 1.93] 2.94) 4.18) 5.94) 8.50)15.54/25.37 
7/16 .72| =.99) 1,27] 1.69} 2.11] 3.22} 4.54) 6.43] 9.15)16.58)26.90 
1/2 79} 1.09} 1.39] 1.85} 2.30} 3.50) 4.90] 6.92) 9.80/17.63|28.43 
9/16 87| 1.19] 1.51] 2.01] 2.49} 3.78) 5.26) 7.40)10.45|18.67/29.95 
5/8 .94| 1.29] 1.63] 2.17] 2.67| 4.06] 5.63] 7.89)11.10)19.71/31.48 
3/4 1.09] 1.49] 1.87] 2.49] 3.05) 4.63) 6.35] 8.86|12.40)21.79|34.54 
7/8 1.24] 1.69]-2.11} 2.80] 3.42) 5.19} 7.08) 9.83]13.70)23.87|37.59 
1 1.39} 1.89] 2.35} 3.12) 3.79) 5.75) 7.80}10.80/15.00)25.95|40.65 
1 1/8 2.59] 3.44] 4.16) 6.31] 8.53/11.77|16.30|28.03|43.71 
1 1/4 2.83] 3.76] 4.54] 6.88] 9.25/12. 74/17. 60) 30. 11/46. 76 
1 1/2 3.31| 4.39] 5.28] 8.00/10. 70) 14. 69|20. 20/34. 28/52.87 
1 3/4 3.79| 5.03} 6.03] 9.13}12.15}16.63)22. 80/38. 44/58.99 
2 4.27) 5.65) 6.77)10.25|13.60)18.57/25 . 40/42. 60|65.10 
2 1/4 6.30} 7.52)11.38)15.05}20. 51/28. 00/46. 76)71.21 
2 te 6.93) 8.26]/12.50/16.50)22. 46) 30. 60) 50. 93/77 .32 
2 3/4 9.01/13. 63/17.95}24. 40/33. 20/55 .09/83.44 
3 9.75}14. 75|19. 40} 26.34/35. 80/59. 25/89. 55 




























































































































\aterial 
Stove Bolts 
anil DIAMETERS 
of park ___| 4-8" | 5-32” 3-16”| 1-4" | 5-16" | 3-8” | 1-2” 
1/8 3.50] 5. 
3/16 | 3.66] S. 
io [331 $3) EM ts 
cforme- 3/8 | 4.13) 6. 16. 
7/16 | 4.29] 6. 16. 
1/2 4.45| 6. 17. 116.3 
1 9/16 4.61 7. 18. 119.0 
. Machine-Screw and Stove-Bolt 3/4 | $:00] 8: 20: 3 
terials Hexagon Nuts a eS as. < 
»d help i vs 6.04 2 23. 6 
; : : 25. 
- Tech Ma- | Stove} Width Across Flats Thickness 1 1/2 6.99) 11. 27. 0 
‘ chine | Bolt 1 3/4 7.63) 12. 30. 9 
3, Ohio Screw | Size - 2 8.26] 13. 33. 8 
Size Basic | Max. | Min. | Nomi-| Max. ] Min. 2 1/4 8.90) 14. 35. q 
na 2 1/2 9.53| 15. 28. 7 
2 3/4 17. 40. 80 ‘6 
3 18. 43.40 ‘5 
2 3/16 |.1875 | .180 } 1/16 | .066 | .057 3 1/4 19. 46.00 4 
3 3/16 |.1875 | .180 | 1/16 057 3 1/2 20. 48.60 ‘4 
4 1/4 |.2500 | .241 | 3/32 | .098 | .087 3 3/4 51.20 ‘3 
5 1/8 | 5/16 |.3125 | .302 | 7/64 | .114 | 102 4 53.80 2 
6 5/16 |.3125 | .302 | 7/64 | .114 | .102 41/4 56.40 ‘1 
s 5/32 111/32 |.3437 | 1332 ] 1/8 130 | .117 4 1/2 59.00 4 
10 3/16 | 3/8 |.3750 | .362 | 1/8 130 | .117 4 3/4 61.60) 0 
12 7/32 | 7/16 |.4375 | .423 | 5/32 | .161 | .148 5 64.20 ‘9 
1/4 | 1/4 | 7/16 |.4375 |..423 | 3/16 | .193 | .178 5 1/4 66.380 ‘3 
5/16 | 5/16 | 9/16 |.5625 | .545 | 7/32 | .225 | .208 5 1/2 69.40 ‘8 
3/8 | 5/8 |.6250| .607] 1/4 | .257| .239 5 3/4 72.00 7 
6 74.60 ‘6 
60 





































(Courtesy Progressive Mfg. Co., Torrington, Conn.) 
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WHEN CLIFFORD STREAMLINES COOLANT 
RADIATORS FOR NEW AAF FIGHTERS... 


Clifford’s discovery of the method of braz- 
ing aluminum tubes, having very thin walls, 
has revolutionized aircraft design two vital 
ways: 

1. Now heavy-weight copper oil coolers and 
coolant radiators (with a weight of X) can be 
replaced by feather-weight aluminum without 
any design change. The resulting weight- 
saving is 24X. This victory over weight is now 

- helping two famous types of USAAF fighters 
perform gloriously on many aerial battle 
fronts. 
















“HYDRON” BELLOWS 


CLIFFORD’S 





~ 















% 


2. In addition, the greater strength of alu- 
minum under continuous heat and pressure 
now enables aircraft designers to replace the 
traditional cylindrical radiators by models 
having a streamlined, elliptical cross-section. 
Two of these elliptical models assembled in 
““V” shape occupy far less space than two 
conventional numbers... offer far less air re- 
sis.ance... boost potential aircraft speeds by 
worth-while margins. 


CLIFFORD MANUFACTURING CO. 
South Boston 27, Mass. 


OIL COOLERS AND 
COOLANT RADIATORS 


Save 4/3 The Weight 


.. Same Size and shape 


-INDUSTRY’S FIRST HYDRAULICALLY-FORMED BELLOWS 






_A CENSORED 
‘WEIGHT-SAVING 
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Bell's Jet-Propelled P-59A Airacomet 


Here are first photos of Bell 
Aircraft's GE-jet-powered P-59A 
fighter ... Comparative illustra- 
tions show striking similarity be- 
tween earlier AVIATION con- 
ception (Feb. 1944 issue) and 
actual ship .. . British show 


their Gloucester jetplane. 


view of America’s pioneer jet-pro- 

pelled aircraft—the Bell Airacomet— 
when side and nose photos of the fighter 
were released late in September. 

In addition, Britain’s Gloucester jet- 
plane, reported to have performed suc- 
cessfully against German robot bombs, 
likewise was revealed in a photo study. 

Our top photo shows the side view of 
the Bell P-59A in flight. It will be 
immediately observed that several of the 
design lines which featured the Airacobra 
have been retained; however, the cockpit 
has been ranged forward for better pilot 
visibility, and empennage surfaces appear 
larger, likely for improved control in the 
absence of propeller blast. While re- 
taining many of the Airacobra lines, the 
new Airacomet appears to be a larger 
craft, both in span and length. 

Second illustration shows a _ jetplane 
conception which appeared in AvIATION’S 
titled article, “ . . . And Now the 
Jet-Propelled Airplane,” which appeared 
in our Feb. 1944, issue. Its author was 
considering the probable approach of 
designers to the problem of developing a 
jet-propelled aircraft on the basis of the 
P-39’s structure. It is readily apparent 
that this conception closely parallels Bell’s 
finished product. 

Third photo presents the P-59A from 
the front. It is seen that the jet power 
plants are located close to the fuselage of 
the aircraft, also that the fighter stands 
low to the ground, a long-arm undercar- 
Mage not being needed because, lacking 
a propeller, there is no problem of prop- 
clearance on this plane. 

Bottom photo is of the British Glouces- 
ter, which will be noted to have its 
jet plant incorporated in the fuselage, as 
did the Italian Caproni-Campini craft, as 
shown in Avration’s Sketch Book of 
Design Detail for February, 1942. . 


J‘: Q. Pustic got his initial picture 
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SHUTTLE SERVICE 


OVER MARCO POLO'S TRAIL 


It is written that no man ever equalled Marco 
Polo’s “speed” record in crossing Asia afoot. It 
took him six years. 

In hours today, high-flying transports shuttle 
over much the same route, keeping China’s life- 
line intact, winging tons of vital war materials 
to our fighting allies. Pilots fly this route, confi- 
dent that plane and engine will deliver the goods. 

Helping to push service ceilings even higher 
and non-stop ranges ever wider are the aviation 
products of American Bosch. Aviation magnetos 
perform dependably from sea level to the ceiling 


— in air temperatures that vary from +130° to 
—70° in a matter of minutes. Starting vibrators 
send fighters into the air faster. And new fuel 
injection equipment adds another plus to 
American plane excellence. 

In the peace to come as in war today, 
American Bosch research, engineering counsel, 
production and maintenance facilities will con- 
tinue to serve all branches of the internal com: 
bustion engine industry. 

AMERICAN BoscH CORPORATION 
Spring field, Massachusetts 


AMERICAN BoscH 


E ELECTRICAL PRODUCTS e¢ FUEL INJECTION EQUIPMENT 
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Review of Patents 





—— 


By A. HARRY CROWELL, Registered Patent Lawyer 


more interesting recent patents on 

aviation developments granted by 
the U. S. Patent Office. Mr. Crowell will 
gladly furnish readers with free infor- 
mation on approximate cost and pro- 
cedure in applying for patents and trade- 
mark registration. Address inquiries to 
him, care Aviation, 330 W. 42nd St, 
New York City (18). Printed copies of 
any of patents listed are obtainable at a 
cost of 10c. each, directly from U. S. 
Patent Office, Washington. 


Piers are digests of some of the 


Glider Towing Device assures immediate re- 
lease of draft member from pair of oppositely 
acting locking jaws. Incorporated is spring- 
loaded indicator pin, cooperative with lockin 
mechanism, which signals locked and unlock 


‘condition.—2,350,999, filed Oct. 27, 1942, pat- 


ented June 13, 1944, J. C. Beirise. 


Emergency Landing Runway incorporates plu- 
rality of rollers extending above surface and 
arranged successively lengthwise to provide 
landing area affording traction for disabled 
lane.—2,351,002, filed Nov. 18, 1941, patented 
Jans 13, 1944, é Burton. 


Airframe Construction Process is concerned 
with spirally winding continuous-flanged metal 
pele upon mandrel and winding sheet metal 
strip to bridge channel. Overlapping margins 


























fF 


Fig 2 


New Undercarriage Invention, relating to 
planes having relatively large-diameter pro- 
pellers, has automatically self-lecking gear 
adapted to fold while being retracted so as 
to reduce extent of main support strut 
mechanism for nesting in wing of saccet 
small ee eee - +s 1, Qa 
tepresents fuselage, wing, main sup- 
port strut, and (4) forked link bracketed 
to reversible-type electric motor (5). Latter 
1s coupled to worm sae (6) in mesh with 
crank-sector (7). Pivot pins (8) attach 

















forked link to strut and wing structure. 
Lateral brace (9) is connected to strut and 
plane structure by pivot pins (10). Worm 
and gear arrangement (6-7) is stated to be 
inoperative by forces transmitted through 
strut-link members (3-4), and it is self- 
locking to provide strut-link assembly with 
rigid character. Fig. 2 shows ending gear 
mechanism in retracted position. —2,351,893, 
filed Nov. 27, 1941, patented June 20, 1944, 
P. S. Yujuico and-D. _ Thurston, as- 
signors to Brewster Aeronautical Corp. 
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of strip are electrically welded to channel flanges, 
using mandrel as one of electrodes, to form 
rigid plane body.—2,351,152, filed Aug. 23, 
1940, patented June 13, 1944, H. M. Schick. 


Landing Gear Locking Means includes: trolley 
movable into engagement with locking mechan- 
ism which comprises housing to receive trolle 
and trigger releaseable by spring latch to loc 
trolley. Special device fitted to locking mechan- 
ism is designed so latter cannot prevent landing 
gear from being moved to fully extended or 
retracted positions.—2,351,284, filed May 29, 
1940, patented June 13, 1944, J. W. Overbake, 
assignor to the Glenn: L. Martin Co. 2 


Aircraft Ice Remover consists of parallel scraper 
arms on opposite sides of windshield, rotary 
scraper blades, and means for selectively con- 
trolling flow of antifreeze solution through 
arms to blade faces. Moving parts of mechanism 
subject to intense cold operate in bath of anti- 
freeze, which serves as lubricant.—2,351,699, 
filed- June 29, 1942, tented June 20, 1944, 
R. D. Parry and C. F. Hartman, assignors to 
W. W. Osborne (1/3). 


Aircraft Canopy Invention includes feature of 
hinged entrance door located above fuselage 
longerons to form ili of canopy. Door 
hinge comprises fixed pins on windshield arch 
and semi-circular hooks on door frame. Door 
is actually hinged only in open position or when 
swinging about hinge axis, but it is free to be 
pulled out from outside or pushed out from 
inside in closed position, except for action of 
(Turn to page 315) 





Book Reviews 


ZWENG AVIATION DICTIONARY, Com- 
piled and Edited Charlies A. Zweng. 
Pan American avigation Service, 
North Hollywood, Calif. 366° pages, 
illustrated. $6.00. 


Encyclopedic a af A of aviation terms 
and phrases designed for instructors, air- 
men, students, research workers, and 
writers. Subjects covered praoeer § Aero- 
dynamics, theory of flight, aircraft, wer 
lant and aircraft maintenance, radio and 
nstrument flying, air and celestial aviga- 
tion, meteorology, and CAA regulations. 


THE GEOGRAPHY OF WORLD AIR 
TRANSPORT, by J. Parker Van Zandt. 
The Brookings Institution, Washington, 
D. C. 43 pages, appendices, mdex. $1. 

Volume is first of a series under the gen- 

eral title “America Faces the Air Age.” 

This introductory work is limited to out- 

lining the basic setting of the world air 

transport problem, reappraising our con- 
ventional ideas of g phy and trans- 
ortation economics, and deiving into the 
undamentals on which world air potley 
should be based. Succeeding volumés will 
deal with development aspects of global 
air transportation. 


ESSENTIALS OF AERIAL SURVEYING 
AND PHOTO INTERPRETATION, by 
Talbert Abrams. McGraw-Hill Book Co., 
N. Y. 262 pages, glossary, bibliography, 
index. $3. 

Aerial photographic mapping and recon- 
naissance has become of greatest war im- 
portance because it furnishes rapid means 
of obtaining information on enemy move- 
ments, installations, and methods of at- 
tack. This volume is designed to describe 
instructively the modern method of aerial 
photographic interpretation and ‘mapping, 
also operation of photogrammetric equip- 
ment. Material is arranged in order of 
difficulty, the modern handbook-textbook 
style enabling reader to understand or 
to refer to elementary uses of aerial photo- 
graphs before attempting more advanced 
uses. Noted were chapters on simplified 
mathematics including slide rule opera- 
tion, surveying, and map types. 


ARC AND ACETYLENE WELDING, by 
Harry Kerwin. McGraw-Hill Book Co., 
N. Y. 235 pages, illustrated, index. $2.50. 

A nontechnical volume on acetylene and 
electric welding. Designed for students, 
instructors, and engineers, this work em- 
phasizes the “110 percent’ weld, remind- 
ing students they should sacrifice speed 
in favor of quality and accuracy te main- 
tain this standard. § al welding tech- 
niques are stressed, for the author main- 
tains students must master the actual 
manipulative technique of welding before 
advancing to welding of alloy metals and 
before studying construction and joint 
design as applied to welding. 
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TAYLORCRAFT 
Sales and Service 


MID-SOUTH AIRWAYS CORP. 


THE SOUTH’S OLDEST FLYING SERVICE 


WILSON FIELD 
Memphis, Tenn, 


~-“J00 STUDENTS, 
~ 1000 HOURS, 
1 LYCOMING 
ENGINE...” 


Harry T. Wilson, president of the Mid-South 


The Aviation Corporation 
Lycoming Division 
Williamsport, Pennsylvania 


Dear Sir: 


I shipped you Saturday by Express one 65 
horsepower Lycoming motor for major 
overhaul and modernization. 





I am pleased to inform you that this 
motor has run 1006 hours with absolutely 





Airways Corporation and operator of 
Wilson Field, Memphis, Tenn., has chalked 
up 27 years experience in the aviation 
business. Back in 1917 he flew with the 
193rd Squadron and has since operated 


no repairs except its regular 20 hour 
inspection. Over 100 students have flown 
this ship, over 50 have taken solo 
courses on same and about 20 have taken 


his own airports and flying schools. He 
really knows aircraft engines and has 
standardized on Lycoming 65's. 


their’ commercial and instructors 
rerating tests on it. We are very well 
satisfied with its performance which has 


prompted us to standardize on Lycoming 
65's for our flying school. 


Harry T. Wilson 
Taylorcraft Distributor 


Z Flory iim 


LYCOMING 


peovuct’ AIRCRAFT ENGINES...55-300 HP 


LYCOMING, MODEL 0-145, 
develbping 65 h.p. at 2550 rpm. 


Weight — only 165 Ibs., 7-10% less 
than competitive engines. 





Gas consumption — 22-3 gals. per 
hour, 19-32% saving over competitive 
engines. — 

Among aircraft “Powered by Lycom- 
ing” are: Aeronca, Beechcraft, Bellanca, 
Boeing, Cessna, Curtiss, Luscombe, 
Piper, Spartan, Stinson, Taylorcraft, ; 
Vultee. POWERED BY LYCOMING — THE ENGINE 


Let Lycoming power your aircraft. WITH A PROVEN PAST AND A SURE FUTURE 
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Lycoming Division =-The Aviation Corporation, Dept. D-1, Williamsport, Pa. 
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T. P. Wright is Appointed CAA Administrator; 
World Air Policy Conference Opens Nov. 1 


... ©. E. Wilson leaves WPB and resumes his GE 
post ... Air Policy Commission urged . . . Surplus 
planes tested at Ohio base ... To mark 100,000 grid 


"addresses" ... CAA 


9th Regional Office to center 


at Hawaii . .. WTS sale nearly over ... Russell 


directs ACCA. 


Appointment by the Presi- 
dent of T. P. Wright as Ad- 
ministrator of the Civil Aero- 
nautics Administration was 
“an outstanding step in pre- 
paring American civil aviation 
to meet its heavy postwar re- 
sponsibilities.” Charles __ I. 
Stanton, who has been highly 
commended for his excellent 
services as Administrator 
through two tough years of 
war, resumes his former posi- 
tion of Deputy Administrator 
of the CAA. 

Mr. Wright, vice-president 
and director of engineering of 
the Curtiss-Wright Corp., 
brings to CAA a combination 
of experience in aviation and 
in government administration. 
He was Director of the Air- 
craft Resources Control Office 
from the time of its organiza- 
tion in Mar. 1943, and Record- 
er of the Aircraft Production 
Board. ARCO served as the 
executive agency of the board, 
which is now disbanded; as 










coordinator of production of 
airframes, engines, propellers; 
supervisory agency of the Air- 
craft Scheduling Unit at Day- 
ton, Ohio; and liaison office 
between WPB, AA™, and Navy 
air forces with reference to 
aircraft procurement. Mr. 
Wright, as much if not more 
than any other man, helped to 
make reality of the President’s 
original request for 50,000 air- 
planes. 

Theodore Paul Wright was 
born in 1895; was com- 
missioned as ensign in the 
U. S. Naval Flying Reserve; 
during World War I, became 
an inspector of Naval aircraft; 





later was appointed superin- 
tendent of Construction of 
Naval Aircraft for the New 
York District. Leaving the 
Navy, he became executive en- 
gineer with Curtiss Ae-oplane 
& Motor Co., and he has spent 
all of his years since then in 
high office with the Curtiss 
and Wright companies. 

An impressive list of famous 
airplanes were produced un- 
der his supervision as chief 
engineer, including Pulitzer 
and Schneider Cup Race win- 
ners, and the “Hawk,” “Fal- 
con,” “Helldiver,” “Shrike,” 
“Condor”. His “Tanager” won 
the Guggenheim Safe Aircraft 
Competition, and his paper, 
The Tanager, won SAE’s 
Wright Brothers Medal. 

The “Project Engineer” sys- 
tem of aircraft design and 
manufacture, developed by Mr. 
Wright, has since become 
standard practice in most ma- 
jor aircraft manufactories. In 
1931, after the merger which 
created the Curtiss-Wright 
Corp., Mr. Wright was placed 
in charge of combined opera- 

























































































MORE SUPERFORTRESS FEATURES REVEALED 
Additional details on Boeing’s hard-hitting B-29 Superfortress were 
released during month, with graphic photos and diagrams aceenting 


revelations. 


In flight shot above, remote-control gun turrets, formerly 


touched out of photos, are seen—top and bottom in nose, under tail and 
forward of dorsal fin aft, and in tip of tail. Twin bomb bays are likewise 


shown. 
streamlining and low profile. 


Left: Closeup of top-rear twin-50. turret illustrates its fine 
Behind is sighting station. 


Lower left: 


Pressurized sections of B-29 are depicted by shaded portions. Lower right: 


Tail has walloping 20-mm. cannon as well as two 50’s. 


(Also see 


AVIATION’S Sketch Book, pages 197-201.) 
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Coming Up 


October 19-21: The Electronic 
Parts & Equipment Indus- 
try Conference, Stevens 
Hotel, Chicago. 


October 20: Air Transport 
Meeting, Institute of Aero- 
nautical Sciences, Hotel 
Statler, Washington. 


November 9-10: Fall Meeting, 
Institute of Aeronautical 
Sciences, Dayton. 


November 13-14: National As- 
sociation of State Aviation 
Officials, Annual Meeting, 
Oklahoma City. 


Nevember 13-14: Annual Fall 
Convention of Society of 
the Plastics Industry, Wal- 
dorf-Astoria Hotel, New 
York. 


November 15-18: Second Annual 
Clinic of Domestic Aviation 
Planning, Oklahoma City. 


December 4-6: Society of Auto- 
motive Engineers National 
Air Cargo Meeting, Hotel 
Knickerbocker, Chicago. 


December 5-7: Aviation Dis- 
tributors & Manufacturers 
Association, Second Annual 
meeting, Hotel Jefferson, 
St. Louis. 


December 6-8: National Avia- 
tion Trades Association, 
Annual Convention, Hotel 
Jefferson, St. Louis, Mo. 


December 17: Wright Brothers 
Lecture, Institute of Aero- 
nautical Sciences, Washing- 
ton. 


January 8-12: Society of Auto- 
motive Engineers Annual 
Meeting & Engineering Dis- 

lay, ook-Cadillac Hotel, 
etroit. 


a: 


Thir- 
teenth Annual Meeting, In- 


January 30-February 


stitute of Aeronautical 
Sciences, New York. 


April 
Spring Meotnt 
Aeronautical Sc 
troit. 


(date to be announced): 
Institute of 
iences, De- 





tions of the Curtiss Experi- 
mental Manufacturing & Re- 
search Activities at Garden 
City, (consolidated with the 
plant at Buffalo), as vice- 
president and general man- 
ager. In 1937, he was elected 
a vice-president of the parent 
Curtiss-Wright Corp., retain- 
ing his duties as Director of 
Engineering. 

Mr. Wright is the author of 
many well-known documents 
on aviation, among them, The 
Truth about the National De- 





fense Program, published by 


217 





























Bie) cE Nie ana 








Aviation in Jan, 1941, which 
won the Industrial Marketing 
Award of Merit for that year, 
and which was proved by later 
events to have been the clear- 
est foresight analysis of air 
power to appear in this war. 
Pacing Mr. Wright as CAA 
chief are the problems of ad- 
ministering a vast new airport 
program which Congress is 
expected to authorize; admin- 
istration of expanding airlines, 
feeder systems, fixed base 
operations, and the main de- 
velopment period of private 
flying still to come; coopera- 
tion in the establishment of 
vast American flag overseas 
services; and the working out 
of technical integration with 
the aviation of many foreign 
countries, particularly air- 
worthiness requirements. 


World Air Policy Parley 
Opens Nov. 1 


More than 50 countries have 
been invited to attend the in- 
ternational conference sched- 
uled to begin No. 1 in an as- 
yet-unnamed U. S. city. To 
consider world civil aviation 
policy, the méeting will climax 
earlier negotiations among 
spokesmen of various coun- 
tries, who found numerous 
points of agreement as a ba- 
sis for this coming major con- 
ference on postwar air routes. 

Establishment of provision- 
al world-routes, formation of 
an advisory council to act in 
the transition period follow- 
ing the cessation of hostilities, 
and determination of princi- 
ples for a permanent inter- 
national air body are called 
>i prime points on the agen- 


Extent of the regulatory 
powers of the proposed world 
air organization and the ques- 
tion of “chosen instrument” 
vs. “free competition” will 
bring differences of opinion. 
Points where some agreement 
has already been reached con- 
cern the right of transit and 
non-traffic stops, application 
of sabotage in air traffic, con- 
trol of rates, curtailment of 
government subsidies, the 
“non-exclusive” viewpoint of 
operating rights, and recogni- 
tion of the need for uniform 
operating and safety stand- 
ards. 

The fall of Germany will 
open the way for numerous 
civil air services over Europe 
and Africa. That plans have 
developed broadly is indicated 
by the fact that several coun- 
tries have already “filed” with 
our CAB for routes to the 
U. S. 


Cc. E. Wilson Leaves WPB 
And Resumes GE Post 


After two years of service 
as executive vice chairman of 
the War Production Board 
and as chairman of the Air- 


fuselage is 12 ft. long. 





YOUTH SHOWS THE WAY 


W. H. Engle, chief test pilot for Fleetwings division of Kaiser Cargo, Inc., 
demonstrates Hiller-copter, novel-design helicopter designed and built by 
19-yr. old Stanley Hiller, Berkeley, Calif., inventor. 
Hiller patents and given youth employment contract for further develop- 
ment—when Hiller returns from Army—and plans production at plant 
to be built in Berkeley. Contra-rotating rotors have 25-ft. length and 
No anti-torque propeller is used. 


Kaiser has bought 





Charles E. Wilson offered his 
resignation, which was ac- 
cepted by President Roose- 
velt. During recent months a 
controversy had developed be- 
tween Mr. Wilson and Donald 
Nelson, WPB Chairman, 
which finally rendered both of 
their positions difficult. 

Mr. Wilson has resumed his 
former post as president of 
General Electric Co. Praise 
was accorded him from all 
sections of the aircraft indus- 
try for his part in the success 
of the warplane program. Wil- 
son said that the program was 
over the hump, otherwise he 
would not leave it. The Air- 
craft Production Board was 
disbanded by unanimous vote 
of its members, who consid- 
ered it no longer necessary, 


Air Policy Commission 
Proposed in Congress 


A 15-man “Air Policy Com- 
mission” to study all problems 
and recommend a civil and 
military aviation program for 
the United States is called for 
in a joint resolution offered in 
Congress by Sen. James E. 
Murray of Montana, and Rep. 
Jennings Randolph of West 
Virginia. Aim of the sponsors 
is to guard against the bad 
effects of curtailed activity in 
the industry when peace 
comes, and to make the most 
of American opportunities 
and advantages in the air. 

Patterned after the Morrow 
Board which functioned dur- 
ing the Coolidge Administra- 
tion, the commission would 
consist of representatives from 
the Senate, the House, execu- 
tive offices,of the government, 
from the industry, from labor, 
from science, and’so on. It is 
hoped that confusion resulting 
from present conflicting ef- 





craft Production Board, 
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forts. of many organizations 


would be resolved by estab- 
lishment of the commission. 


To Mark 100,000 Places 
With Grid “Addresses” 


Grid marking of the entire 
country, to guide contact and 
lost flyers, will be started by 
CAA as soon as permission of 
the Army, requested last July 
24, is granted. When war 
broke out, the Army ordered 
all marking obliterated as pro- 
tection against the remote 
chance of invasion. The grid 
system adopted will consist of 
the names of about 100,000 
places in letters 10 to 12 ft. 
high, together with their lati- 
tude and longitude, separated 
by an arrow pointing to true 
North. 

The pilot will locate the air 
address of the place by refer- 
ence to a standard co-ordinat- 
ed map. Special symbols will 
be used to point the direction 
of, and distance to, the near- 
est landing area. Blanche 
Noyes, of CAA, is in charge of 
the program, which has been 
worked out in detail. 


CAA 9th Regional Office 
To Center at Hawaii 


As a result of increased air 
traffic in the Pacific area, CAA 
is creating a 9th Regional Of- 
fice, with headquarters at 
Honolulu. The Territory of the 
Hawaiian Islands, and the Pa- 
cific Ocean area not now 
under the jurisdiction of the 
8th (Alaska) Region, will com- 
prise the area of the 9th Re- 
gion. The standard regional 
equipment is being prepared 
for installation; a personnel 
complement will be assigned. 

Establishment of the new 
oceanic region follows nearly 





a year of partially secret ser- 





vice of a CAA Traffic Contro| 
Center at Honolulu. This cen- 
ter manned late in 1943, has 
been handling traffic contro] 
for all aircraft westbound 
from California. Radio ranges, 
which overlap on the long run 
between California and the 
Hawaiian Islands, keep planes 
in constant radio communica. 
Ung with ground sources of 


Since the installation of the 
CAA center, pilots. have found 
that what was a desperate sit- 
uation in the months before 
is now no more than a routine 
problem often easily solved by 
the co-ordination of CAA ex. 
perience with range. work, 
electronic devices, radio voice, 
and all other possible aids to 
pilots in distress. 


WTS Sale Nearly Over 


Nearly 4,000 of the total 
5,500 War Training Service 
trainer planes have been sold 
to bidders. Prices have come 
considerably below ceilings set 
by the OPA. Light low-pow- 
ered types are by far most 
popular, though the heavier 
planes are also in demand for 
commercial purposes. 

RPC recently announced the 
setting up of 30. centers 
throughout the country for 
disposal of planes declared’ 
surplus. This program does not 
interfere with the sales pro- 
cedure of CAA-WTS. Planes 
weighing more than 5,000 lb. 
are sold by the Surplus Prop- 
erty Administrator. Estimates 
of the number of Army air- 
craft to be sold vary between 
two or three thousand and ten 
thousand. No combat types 
will be sold to the public. 


Russell Directs ACCA 


Appointment of Scott Rus- 
sell as new general manager of 
the Aeronautical Chamber of 
Commerce is announced. Re- 
cently serving as_ general 
counsel for the _ Senate's 
George Committee on post- 
war g, he. previously 
was president of the Bibb Mfg. 
Co., cotton manufacturers, and 
also was U. S. District Attor- 
ney. In addition, he served as 
director of the American Cot- 
ton Textile Manufacturers 
Assn. and the Cotton Textile 
Inst. : 

John Lee will serve in con- 
sulting capacity to Mr. Russell 
= Coast firm of Lee & 


* SPOT CHECKING « 


Service tests on a large Army 
bomber of huge new 18 ft. 2 in. 
Curtiss Electric propellers are 
reported by C-W’s Propeller 
Div., Caldwell, N. J. Ability of 
the blades to “efficiently har- 
ness 3,000 hp. and more in the 
substratosphere’” is remarked 
by the company. 


Dr. Paul R. Harrington, head of 
the Department of Aeronautica 





Engineering at Polytechnic In- 
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Ait ducts fabricated from Revere 
Magnesium Alloy Sheet for air- 


Consolidated Vultce Aircraft 
Corporation, Fort Worta, Texas, 
pet 





lanes which are being built at 






ON’T be misled by the inevitable fact that 

thus far the use of magnesium for structural 
purposes has been largely confined to the air- 
plane. As more and more of this remarkable 
light metal becomes available (and more is be- 
ing released every day ) you will find magnesium 
creating the new light metal age, in which a 
great many things that move will do so more 
quickly and economically and easily because 
magnesium is used in them. 


Remember that it costs money to move any- 
thing —trucks, trailers, elevator cages, railroad 
cats, buses, anything. And it costs money to ship 
to, and move around a plant, the materials of 
which they are made. It takes effort to move 
such common articles as vacuum cleaners, hand 
tools, portable typewriters, chairs. Weight re- 
duction will be so important after the war! 


Revere Magnesium Alloys are available now 
in the form of sheet and plate, rod and bar, 
tubes and shapes, forgings and forging stock. 
The Revere Technical Advisory Service will 
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LIGHT WEIGHT 18 
LIVELY WEIGHT! 


REVERE Magnesium Alloys 


gladly assist you in obtaining magnesium’s max- 
imum advantages...Write for your complimen- 
tary copy of the new 32-page booklet, “‘Revere 
Magnesium Alloys and the Light Metals Era.” 





THE FOUR REVERE MAGNESIUM ALLOYS 


Working 

Characteristics “mM” “FS-1” “j-1" “0-1” 
FORMABILITY Good Excellent Fair * 
STRENGTH Geod Good Excellent Excellent 
WELDABILITY Excellent Good Excellent Excellent 
DEEP DRAW Excellent Good Fair ° 
FORGEACILITY Excellent Excellent Excellent Excellent 
MACHINABILITY Excellent Excellent Excellent Excellent 


*Heat-treatable extrusion or forging alloy 


REVERE 


COPPER AND BRASS INCORPORATED 


MAGNESIUM—ALUMINUM DIVISION 
Founded by Paul Revere in 1801 


Executive Offices: 230 Park Avenue, New York 17, N.Y. 
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ALUMINUM’S “PORT OF EMBARKATION”—out- 
side Reynolds’ great plant at Listerhill, Ala., millions 
of pounds of aluminum ingots await their swift trans- 
formation into sheets for airplane wings, foil to protect 
supplies, hundreds of other uses. Reynolds has rolled 
more light-gauge aluminum than any other company. 


REYNOLDS ALUMINUM: 


A shortage turns into abundance...and America gets more efficient weapons 


2 eer ieee lle: aaa LSA nei ge ate ally sng ame 


= os 


EN snarling Axis planes swarmed over 

Europe’s sky, they thundered out the 

inescapable fact that this was to be a war of 
light metals—of aluminum. 


At that time, Germany was making three 
times as much:aluminum as the United States. 


This was a plain warning of peril to America. 


Heeding it, Reynolds Aluminum went into. 


action. On its own resources, Reynolds set up 
huge new aluminum plants . . . started the 
long fight to end a shortage of aluminum that 
could be disastrous for this country. 


Today, the success of this struggle is appar- 
ent in one great fact of American aluminum 
production...outputisnow more thanenough 
to fulfill minimum war needs—that is, alumi- 
num for our growing thousands of warplanes. 


The hard-won abundance of this vital metal 
(ante means that aluminum can now be 
Fes) applied to dozens of uses where 
ae, 4 lightness plus strength will mean a 
ESS more efficient weapon for airfield 


landing mats; gun mounts; cartridge cases; 
hundreds of other war uses. 


“THE FUTURE THAT COUNTS MOST” 


Reynolds has its plans, and its definite pro- 
gram for peacetime application of aluminum’s 
magic to hundreds of new uses; but the men 
of Reynolds have taken to heart the words of 
Robert P. Patterson, Under Secretary of War 
... The future that counts most,” said Mr. 
Patterson recently, “‘is that stretch of time 
between this day and that day on which the 
last shot of this war will be fired. 


*‘Aluminum, alone of the three controlled 
materials, is meeting production schedules on 
military requirements; but for any of us to 
interpret this as a signal to take it easy is an 
error. Our opportunities to serve our fighting 
men can be as inexhaustible as is our debt to 
them for what they do.” 


Reynolds intends to meet this challenge— 
to produce, in its 40 plants, for “‘the future 
that counts most.” 





x 


WEAPON OF AIRBORNE INVASION... 
airfield landing mats, potent weapons 0 
attack, are now made of tough aluminum 
alloys; strong enough to withstand the 
jounce of giant bombers. 


REYNOLDS METALS CO., 
Aluminum and Parts Div., Louisville 1, Ky 
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stitute, Brooklyn, N. Y., an- 
nounces formation of the Long 
Island Aeronautical Engineering 
Conference as a means to con- 
solidate research activities. 


convair is issuing to its em- 
plo ees a frank report titled, 
We Face the Future’. Aim is 
to build worker recognition of 
the great need to stay on the 
job. 


National Aeronautic Assn. advo- 
cates taxation of aviation gaso- 
line by state governments, with 

eeds to be earmarked for 
aero development. 


Though Higgins Aircraft, New 
Orleans, lost contract to make 
Curtiss C-46’s, company still re- 
tains subcontract for C-46 wing 
panels. 


Dominator is name chosen for 
Convair’s huge B-32 bomber. 
Chairman of Board Tom Girdler 
is stated to have originated this 
designation. 


Donald W. Douglas is new presi- 
dent of National AWPC and also 
heads AW. West Coast. 
Alfred Marchev, Republic head, 
has become v.-p. of the national 
body, and new AWPC West 
y.-p. is Harry Woodhead, prexy 
of Convair. 


War Dept. announces Northrop 
‘Black Widows’ are now in 
action in both European and 
Pacific theatres. 


At press time, Georgia Aviation 
Clinic was being called to order 
in Macon. Chief accent in 
statewide meeting was to be 
upon acquisition, use, and de- 
velopment of airports. Also 
underway at this writing was 
First Annual Meeting of Mag- 
nesium Assn. in New York City. 





AAF has opened a_ helicopter 
school at Freeman Falls, Ind. 
Co. E. T. Rundquist is com- 
manding officer. 


—out- 
lions 
trans- 
rotect 


rolled 
pany. 


Thirty-passenger transport fea- 
turing high-wing has been de- 
signed at Glenn L. Martin 
and is aimed to satisfy air pa- 
trons desire for better views of 
ground. 


Fairchild recently successfully 
tested its new C-82, twin-boom 
tricycle-gear military cargo 
plane, Craft is described as ‘“‘in 

§0,000-Ib. class, with range 
better than 3,500 mi.’”’ It mounts 
two radial engines. Aft end of 
fuselage opens to accommodate 
freight. 







* CANADIAN NOTES x 


By James Montagnes 







Canadian aircraft factories de- 
livered 12,908 aircraft, compris- 
ing 17 types, since start of war 
to end of June 1944, and they 
had orders for 5,393 more 
. seven types are now 
Produced. The aircraft indus- 
ty has been extended capital 
assistance of $68,563,000 of 
Which $15,589,000 is for aircraft 
ov; ul, Of types now in pro- 
tion, deliveries were: De 
Villand Aircraft of Canada, 
27 of an order for 1,500 ‘‘Mos- 
uitos,” comprising 670 bomb- 
ts, 778 fighter-bombers, and 57 
trainers; Victory Aircraft Ltd., 
§l of 600 “Lancaster” bombers; 
jan Car & Foundry, 220 of 
yi Curtiss ‘“Helldivers’’ for 
- 8 Navy; Fairchild Aircraft 
of Canada, 175 of 705 Curtiss 
‘Helidivers;” Boeing Aircraft of 






































ons 0 233. of 380 Catalina 
minum >; Canadian Vickers, 212 
ad the 369 Catalina PBY’s; Noor- 

Aviation, 539 of 1,146 








transports, and 
Harvard advanced 









gine trainers. Parliamentary 
Committee on War Expendi- 
tures recommended that new or- 
ders should’ be for tranports 
planes, and immediate postwar 
planning was urged. 


Canadian Fleet Air Arm is being 
formed. RCAF is training the 
personnel. ? 


Canadian Government has es- 
tablished two new companies at 
Leaside, Ont. One company, 
Turbo Research, Ltd., working 
closely with similar organiza- 
tion in Britain, will design and 
develop jet propulsion and gas 
turbines for aircraft. Other is 
Aero Meters, Ltd., which takes 
over instrument plant of gov- 
ernment-acquired Sutton-Hors- 
ley Co. 


RCAF has inaugurated voca- 
tional counselling plan to give 
its personnel - better-than-aver- 
age postwar employment oppor- 
tunities. 


By F. H. Fullerton 


Boeing Aircraft of Canada is 
working out arrangement with 
Boeing in Seattle, whereby 
parts for B-29’s will be produced 
in former’s Vancouver plant. 


AMERICA AT WAR 


Aviation's Communique No. 34 


Allied aviation carried a 
heavy part in the task of back- 
ing the German army into its 
homeland. Attack planes and 
bombers extensively hindered 
the Nazi rush of troops to in- 
vasion points. Even more ef- 
fectively it broke up their or- 
ganization in retreat. A third 
result of the air attack is re- 
duction of the  enemy’s 
strength in his border stand. 

Allied destruction of enemy 
roads, waterways, bridges, and 
airfields has, of course, also 
obstructed the progress of the 
Allies own ground forces, or 
the enemy could have been 
thrust back even faster than 
he was. 

Creation by Gen. Eisen- 
hower of a full-size airborne 
Army stands as an assurance 
against an impasse at any 
German defense line. The fly- 
ing Army, fully equipped with 





Philip G. Johnson Dies 


One of the nation’s most 
prominent leaders in the avia- 
tion industry, Philip G. John- 
son, president of Boeing Air- 
craft Co., died in Wichita, 
Kan., Sept. 14, at the age of 
49. His demise ends a remark- 
able career of achievement in 
organization and production 
activities. 

Beginning with Boeing as a 
draftsman shortly after he 
graduated with an engineer- 
ing degree from the Univer- 
sity of Washington, he rapid- 
ly rose to positions of plant 
superintendent, production 
manager, and vice-president 
and general manager. In 1926 
he became Boeing president. 

Subsequently, the company 
entered the new field of com- 
mercial air transport. Boeing 
Transport was formed 
with Mr. Johnson as president. 
In 1931, the company was re- 
organized as United Aircraft & 
‘Transport Corp., one of the 
largest organizations of its 
kind. Then, following cancel- 
lation of air mail contracts in 
1934, the company was sub- 
aa into separate activi- 

es. 

In 1937, Mr. Johnson aided 
in the organization of Trans- 
Canada Airlines and with the 
approaching aspect of world- 
wide confict, returned to head 
Boeing in 1939. Under his 
guidance, Boeing delivered its 
renowned contribution to the 
war effort in a huge produc- 
tion of Fortresses and Super- 
fortresses, and in Mar. 1944, 
even exceeded its own top- 
flight production records. 

Mr. Johnson was 2 member 
of IAS, ASME, NAA, SAE, 
ACCA, and other organiza- 
tions, and at various times in 
career he served as presi- 





ers; and Federal Aircraft, 
of 1,300 Anson V twin-en- 





1, Ky. 49 
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dent of Pacific Air Transport, 








- 
The late Philip G. Johnson 


Varney Air Lines, National 
Air Transport, and United 
Air Lines. 


Other Obituaries 


Cuthbert Hicks, RAF officer in 
World War I and later attached 
to British Air Ministry. He 
was national director of Amelia 
Earhart Foundation in 1938. 


Sir William G. S. Mitchell, Air 
Chief Marshal and London Com- 
mandant of Air Training Corps. 
He entered British Army in 
1906, later qualified as pilot with 
Royal Flying Corps, and after 
World War I was permanently 
commissioned in RAF. Subse- 
quently, he served as Com- 
mander, School of Technical 
Training; Director of Training, 
Air Ministry; Commandant, 
RAF College; Commander in 
Chief, Middle East RAF; and 
Inspector. General, RAF. 


Frederick C. Kroeger, vice pres- 
ident of General Motors Corp. 
and manager of its Allison Div. 
He was formerly manager of 
Delco-Remy Div., Anderson, 
Ind. Graduated as an electrical 
engineer from Purdue Univer- 
sity in 1911, he entered employ- 
ment with Delco-Remy in 1913, 
and in World War I he was with 
Army Motor Transport Corps 
as head of electrical equipment 





design. 


field guns, tanks, tools, and 
supplies, can take the over- 
head route to its objectives 
in Germany—at the risk of 
proportionate loss of course. 
While tactical air support of 
Allied ground operations be- 
comes more intense increasing 
air strength enables. the 
bomber commands to continue 
their strategic attacks on, Nazi 
installations at pre-invasion 
levels. Forces of 3,000 and 
more bombers are still hitting 
enemy oil works, aircraft 
plants and chemical produc- 
tion. It would be possible for 
AAF and RAF to throw per- 
haps 10,000 combat craft, in- 
cluding some long-range at- 
tack planes, at a_ given 
objective in Germany. 


Far East 


The Pacific theater is ready 
te utilize the same vast land 
and air forces that have been 
putting the knockout on the 
Nazis. These reinforcements, 
which will include also the 
considerable British aircraft 
carriers and many warships, 
will more than double the 
power now facing Japan. 

Adm. Nimitz recently told 
the press he did not know ex- 
actly how Japan would be 
beaten, and he _ probably 
meant it. This enemy is 
much weaker in steel produc- 
tion than Germany was, and 
the 20th Air Force attacks 
may mortally hurt its steel 
supply for ships and weapons. 
But the Allied submarine and 
air attack on shipping could 
do the trick, too. Several of- 
ficials have expressed opinion 
that a land invasion will be 
necessary. 

Boeing B-29 operations 
against Japan are increasingly 
satisfactory. Some changes 
have been made in the ships. 
Most gratifying is the low rate 
of loss of the Superfortresses, 
due to armor, gunpower, 
speed, and altitude. Mean- 
while, the Japs have devel- 
oped some high quality com- 
bat planes which will be ready 
for the showdown battle. 
Indeed, all fighting character- 
istics of the Nip planes have 
been improved, especially the 
horsepower and performance 


\of the engines. This equip- 


ment will give the Allies some 
trouble. But whether it can 
tackle the B-29’s effectively 
remains to be seen. 

The Allied air forces in 
China are now superior to 
those of Japan, and our con- 
trol of the air has crept North 
to include part of the Philip- 
pines, and Westward to in- 
clude islands within 600 mi. 
of Tokyo. Bombardment of 
Japan from bases which can 
receive gasoline from tankers 
—instead of from cans flown 
over the Burma hump—may 
start any time. The B-17’s 
and B-24’s, as well as the 
B-29’s and B-32’s, can be 





brought into this action. 
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FIRST TO CARRY THE YELLOW DOT | 

of Army Air Force Winterization acceptanée for opera- 

tion in extreme temperatures is the Simmonds-Corsey { 

Push-Pull Control. Comprehensive fests with temperatures 

as low as minus 72°F. and as high as 160°F. prove 

efficient operation under wide variety of conditions. 
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STATIC STRENGTH: In this test Simmonds 
push-pull control successfully withstands tensile 
and compressive forces of 400 Ibs. Credit sim- 
plification of design, improved linkage. 



























sion and compression is negligible. Before 
endurance test: average—.046”"; after—.082”, 


PRECISION CONTROL: Motion between ten- 
/ Simmonds are precision-built controls, 


ENDURANCE: Cycled 30,000 times under 
stress, as illustrated, Simmonds controls are 
not affected in any way, and can be expected 
to outiast the life of unit served. 

















DEFORMATION: AAF specifications call for 
loads ranging from 10 to 50 Ibs. Allowable 
average deformation is .140”. Simmonds con- 
‘trols average only .083”. 


EFFICIENCY: Input-output ratio of control is Hi fa 
measured at various temperatures in insulated Ge 
chamber. Result: average efficiencies are twice in 
the AAF requirements. 


G > 

















CORROSION: Simmonds controls meet AAF 
specifications for corrosion resistance with 
standard cadmium plated or anodized su 
faces. Tube ends are rubber sealed. 









§NQUIRIES concerning War Contracts or Post-War problems involving 
push-pull control equipment are invited. Our service engineers will furnish 
you gladly with analyses and recommendations. Telephone or write to 
your nearest Simmonds office. 


30 Rockefeller Plaza, 








SIMMONDS EQUIPMENT FLIES WITH EVERY TYPE OF ALLIED AIRCRAFT & 
‘ 
Automatic Engine Controls — Push-Pull Controls — Spark Plugs ba 


Hydraulic Accumulators —- Hydraulic Fuses — Chronometric Radiosondes 


f 
Self-Aligning Rod-End Bearings — Fasteners and Clips of Specialized Design “ 





New York 20, New York . 
ft 





Branch Offices: Dayton °* Washington ¢ Hollywood °* Montreal Vermont * Callfomis and 





Manufacturing Plants: New York * 
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x CALLING NAMES x 


Dee H. Holfowell has_ been 
elected v.-p. in charge of sales 
and service for aircraft div. of 
Continental Motors Corp. 


Garrard Mountjoy becomes head 
of Lear, Inc., Radio Laborator- 


ies. 


Renville H. McCann, procure- 
ment control manager for Re- 
public Aviation Corp., has been 
loaned to AWPC, East Coast, to 
serve as coordinator between 
AAF and manufacturers in 
handling surplus materials. 


Capt. Joseph H. Hart, Jr., Pan 
Am, pilot, joins Century Club 
on completion of his 100th 
crossing of Atlantic. 


-C, W. Perelle, Convair v.-p. in 


charge of manufacturing, has 
resigned to. join Hughes Tool 
Co., headed by Howard Hughes. 
Other Convair changes: Norton 
Cc. Sather, manager of Miami 
division, takes similar post at 
New Orleans clivision, being suc- 
ceeded by L. H. Cooper, Eliza- 
beth City division manager; W. 
A. Schiller becomes assistant 
factory superintendent at Ft. 
Worth division; A. E. Shelton 
becomes Allentown division 
manager, succeeding R. J. Mc- 
Mahon, who returns to San 
Diego division; W. L. (Swede) 
Larson and James L. Fetcher 


become works manager and 
chief engineer, respectively, at 
Allentown. ® 


* 

T. W. Tinkham becomes general 
manager of Bendix Aviation 
Corp’s, Eclipse Machine divi- 
sion at Elmira, N. Y., succeed- 
ing William L. McGrath, who is 
retiring. E. P. Case is appointed 
director of advertising and 
publicity for the company’s 
Philadelphia division. 


Raymond J. Cowden is named 
general contract manager for 
American Puopeller Corp., Div. 
of Aviation Corp., and Richard 
E. Posthauer becomes manager 
of military contracts and service 
of Lycoming Div. 


George A. Snodgrass, assistant 
factory manager at Curtiss- 
Columbus becomes assistant to 
Gen. Mer. J. P. Davey, succeed- 
ing E. J. Lyons, who becomes 





industrial relations manager for 
C-W’s airplane division, with 
headquarters at Buffalo. Lyons 
succeeds Charles S. Mattoon, 
who becomes industry member 
of National Airframe Panel of 
War Labor Board. After some 
months in Washington, Mattoon 
will open offices as consultant 
on industrial relations problems. 
Clyde E. Smith has become as- 
sistant manufacturing manager 
for Ranger Aircraft Engines 
Div. of Fairchild; James F. 
Stengel has been appointed di- 
rector of industrial relations; 
and Frank M. Begley becomes 
security director. 


Orrin R. Broberg, assistant 
manager of engineering service, 
aircraft and transportation divi- 
sion of Adel Precision Products 
Corp., has been granted leave of 
absence to join the Office of 


Scientific Research & Develop- 
ment in Washington. 
E. K. Hubbard, Il, has been 


named surplus materials officer 
for Pratt & Whitney Div. of 
United; H. E. Carlson assumes 
responsibility for sales contracts 
control; Allen Dewing becomes 
assistant manager, spare parts 
sales; and Robert Storrs is ap- 
pointed supervisor of spare parts 
sales. 


Roger C. Fleming, regional di- 

rector for General Motors public 

relations at Indianapolis, be- 

comes director of advertising 

and public relations for Allison 
Vv. 


Arthur Nutt. v.-p. of engineer- 
ing for Wright Aeronautical, 
has resigned. He had been with 
both Wright and Curtiss for 28 
yr. 


G. W. Simonds, plant suggestion 
coordinator for all Douglas 
plants, has retired after 22 yr. 
service with the company. 


TWA announces appointment 
of William F. McGrath as traffic 
manager of new transportation 
dept.; Howard K. Morgan, for- 
mer superintendent of commun- 
ications, to the post of director 
of engineering, to be succeeded 
by Gordon A. O'Reilly; Robert 
1. Robinson to sales promotion 
manager; and Charles E. Hurley 
as supervisor of military con- 
tracts. 





ACHTUNG! ANOTHER SPITFIRE 


First photo of latest in Spitfire line, Mark XIV. 


Powered by 12-cyl. 


Rolls Royce Griffon engine developing over 2,000 hp., it has new five- 


blade constant-speed Rotol propeller. 


Armament shown is battery of 


four 20-mm. cannon, but other installations include two 20’s and two 
50-cal. machine guns or two 20’s and .303-cal. machine guns. Drop tank 
fittings beneath fuselage will take 250 or 500-lb. bomb. Increased power, 
two-stage Supercharger and retractable tail wheel give it greatest speed 


and altitude of any Spitfire version. 
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By BLAINE STUBB 


research on the robots. 


cerned. 


Great demand for trucks in 


market. Most people who 


return. 


THE WASHINGTON 
WINDSOCK 


Almost unanimous opinion is that flying bombs will be 
@ major weapon in any future wars. Further develop- 
ment of them is chiefly a problem in aircraft design. 
There are several ways of obtaining accuracy of aim, 
and the range can be greatly increased. Already the 
air forces of this and other countries are planning 


The air marking program approved by the CAA—to 
guide contact and lost flyers by means of ground 
“addresses” coordinated with a grid map—may be 
abused and confused by outdoor advertisers, unless 
some control is exercised. On the other hand, adver- 
tisers, with proper regulation, might assume most of 
the cost of the system, with advantage for all con- 


The Stubblefield award goes to the Army. Stanley 
Hiller, boy builder of a new helicopter (photo on page 
218), was asked by the Navy to produce additional 
models—but then the Army drafted him. 


lack of rail facilities, which were knocked out by 
Allied air forces during the time the enemy held them. 


People who should know say that manufacturers in one 
line will not muscle into other lines of production, as 
often predicted. Auto men will be too busy meeting 
demand of cars to bother with a “smallish” airplane 


established in some other business—to which they will 


LEFIELD 





Europe was partly due to 


moved into aircraft were 





George Tharratt becomes gen- 
eral manager of Lear Avia, of 
California. 


H. Ainsley Highman, UAL New 
England executive, is named 
administrative supervisor on the 
Atlantic Seaboard, including 
New England; New York, and 
Philadelphia. Eugene A. Raven 
becomes assistant director of 
advertising for agency and direct 
mail activities, and Lawrence E. 
Apitz becomes sales’ control 
manager at Chicago for UAL. 


Col. Harris B. Hull of New York 
and Washington, on staff of Lt. 
Gen. Ira Eaker, has_ been 
awarded Legion of Merit. 


Col. Harry C. Short is named 
manager of Continental Air 
Lines Denver modification cen- 
ter, succeeding Stanley R. 
Shatto, who has returned to 
Continental as v.-p. in charge 
of maintenance and engineering. 


Ernest B. Riley, assistant pas- 
senger manager for American 
Export Airlines, returns to 
American Export lines. 


Leonard F. Bouman has been 
appointed joint représentative 
in the U. S. for KLM and 
KNILM Airways. 


Port of New York Authority has 
named John W. Moore traffic 
manager for air transport. 


Capt. A. E. Wilson, PCA as- 
sistant chief pilot, has been 
transferred to engineering de- 
partment, and he is succeeded 


Brooks. C. A. Lupole now takes 
post vacated by Capt. Brooks, 


Cc. H. Bennum is promoted from 
assistant sales manager to field 





sales manager for Aircooled 


in flight duties by Capt. J. A./i 








Motors Corp.; and W. F. Bur- 
rows has been elevated to 
senior project engineer. 


Lt. Col. Edward C. Greene, USA 
(ret.), has been named medical 
director for American Airlines, 
succeeding Dr. Hodges Mc- 
Knight, who has resigned be- 
cause of ill health. 


Brig. Gen. Charles R. Glenn, 
surgeon on Lt. Gen. B. K. 
Yount’s AAF Training Command 
staff, becomes deputy air sur- 
geon on staff of Gen. H. H. 
Arnold. 


Terrell C. Drinkwater, recently 
resigned executive v.-p. and 
g. m. of Continental Air lines, 
has been elected a director of 
American Airines, succeeding 
the late Hollis R. Thompson. 


Air Marshall Sir Harold €E. 
Whittingham, director general 
of medical services for the RAF 
will receive John Jeffries award 
of Institute of Aeronautical 
Sciences for his contribution to 
aero medical research. 


Willard C. Drum has been made 
industrial relations director for 
Timm Aircraft Corp. 


David B. Peckham, comptroller 
of sales for Western lectric 
Co., has been appointed comp- 
troller of manufacture, and he 
is succeeded in sales by Clifford 
W. Smith. 


F. G. Malbeuf, former regional 
director of public information 
for American Airlines, is now 
assistant director of that serv- 
ce. 


Arthur F. Cofod has been ap- 
pointed assistant cargo man- 
ager of American Export Air- 
lines. William C. Silkie is now 
station cargo manager. 
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E Sealing Compounds 
Extensively Used tn Boetngs Giant S-29 Bombers 


Nove sections, Plexiglas enclosures and gun turrets are sealed 
with Presstite No. 23212 Synthetic Glass Extruded Tape. It is also 
used between window pane flanges and window panes of the B-29. 


Various holes and slots in the pressurized cabins, watertight 


compartments, and the vapor seal in the wings are sealed with 
Presstite Type SH-30 Thiokol Sealer. Presstite Type 11544 Brush- 


On Cabin Sealer seals the riveted seams in pressurized sections. 


Meeting the complex-sealing requirements of our vast aircraft 


industry is only one example of Presstite’s ability to develop 
sealers for specific requirements. For today, on land, sea, and in 
the air, Presstite products are being used in ever-increasing quanti- 


ties by our Armed Forces. 

If your product or your manufacturing processes require sealing 
or coating compounds, send your requirements to sealing specialists. 
Presstite will gladly work with you and your engineers in suggest- 
ing the most effective compounds to meet your particular needs. 





A Partial List of In- 

dustries for Which 

Presstite has success- 

fully Developed Spe- 

cial Sealing Com- 

pounds: © 

For the Aircraft Industry: 

Sealers for 

Integral Fuel Tanks 

Drop, Expondabl 

-off, Expendable 

F ae Tanks. 

Gun Turrets 

Synthetic Glass 


PRESSTITE ENGINEERING CO., 3910 Chouteau Avenue, 
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Instruments 

Intercoolers 

Air Ducts 

Insulating Dissimilar 
Metals .- 

Seaplane Floats 


For the Refrigeration Industry: 
Sealers for Domestic 


and Commercial Re- 
frigerators 


Bonding and Sealing. 
Low Te : 


mperature In- 
sulation in Refriger- 
ated Rooms 


For the Railroads: 

Sealers for Insulating, 
Soundproofing and 
Weatherproofing of 
Railway Cars—Seal- 
ing Car Windows and 
Spot Welded Seams 

For the Building Industry: 

Roof Coatings, Caulk- 


ing, and Waterproof- 
ing Compounds 





For the Shipbuilding Industry: 


Insulation Adhesive 
and Sealers — Rust 
Preventive Com- 


pounds 
For the Automotive Industry: 


Special Adhesives and 


Sealers 


For the Construction Industry: 


Sealers for Jointing 
Sewer Pipes 
Sealers for Wate 

ing Excavation 


roof- 
ork 
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Miscellaneous: 

For Glazing Greenhouse 

_ Windows. 

Extruded Caulking 
Compounds 

Ammunition Paints 

Plus Many Special 
Products for the 
Army and Navy 


Our Engineering, Tech- 
nical, and Laboratory 
facilities are at the serv- 
ice of any industry 
with a sealing problem. 





St. Louis 10, 
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Aviation Manufacturing 





_—___— 


monthly . . 


“Any plant and any mate- 
rials” not needed for war work 
shall become available for pro- 
duction of civilian goods when 
Germany quits the war, in ac- 
cordance with the WPB’s big 
cutback order. This opens the 
way for immediate manufac- 
ture of aircraft for scheduled, 
fixed base, and private opera- 
tion. 


A number of airplane 
plants, favorably located with 
reference to manpower, have 
been ready for this order for 
several months. Most of them 
will commence production 
with prewar designs to satisfy 
the urgent immediate demand 
for new equipment. Nearly all 
materials needed to build air- 
planes are now on the plenti- 
ful list. 

A considerable cutback from 
the current level of about 8,- 
000 military aircraft per 
month—perhaps to below 5,000 
per month—upon: cessation 
of hostilities in Europe has 
been the expectation of gov- 
ernment and industry officials. 
Manpower, materials, and 
plant facilities thus made 
available for peace work could 
produce many times the num- 
ber of airplanes needed for the 
civilian market. A large por- 
tion of plants will go back to 
production of goods not in the 
aircraft line. 

Problem of reconversion and 
readjustment to the new era 
is now definitely upon the in- 
dustry’s doorstep. 


Personnel Reduction Gaged 


Maj. Gen. Oliver P. Echols, 
Assistant Chief of the Army 
Air Staff, recently told the 
Senate War Investigating 
(formerly Truman) Committee 
that the aircraft industry’s 
Manpower will be reduced by 
294,000 workers by next July. 
About 20,000 employees have 
already been released as a re- 
sult of cutbacks in Consoli- 
dated B-24’s, Curtiss-Wright 
C-46 “Commando” transports, 
peck Republic P-47 “Thunder- 


The General said that the 
Ford Willow Run plant’s out- 
put of B-24’s will be stepped 
back to half the present rate. 

December, releasing 17,000 
of the 30,000 employees. 

Corresponding cuts will take 
Place in Buick engine plants 
and propeller plants which 
Supply Willow Run. Stop or- 
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Nazi Fall to Allow Wide Switch to Civil Craft; 
See 3,000 Cut in Monthly Warplane Output 


. « « Personnel reduction gaged . . . August Plane 
Production down to 7,939 .. . It's 1,500 heavies 
. Surplus-plane prices expected to drop 
. « + Scrapping of wor craft necessary—Lovett. 


ders soon will affect all cate- 
gories of aircraft, except long 
range bombers. War agencies 
anticipate that for a while 
most released aircraft workers 
will be needed in other indus- 
tries. 


August Plane Production 
Down to 7,939 


Total production of military 
aircraft declined from exactly 
8,000 in July to 7,939 in August. 
This was 3.5 percent below the 
revised August schedule of 
8,228 units. Emphasis on heavy 
bombers will cause the unit 
output to decline throughout 
the rest of this year—or until 
Germany goes down. 

Many war officials and Con- 
gressmen believe the Allies al- 
ready have enough aircraft in 
action and in process to finish 
the war. But no one is willing 
to risk any sacrifices that 
might result from unforeseen 
contingencies. And both Army 
and Navy are wary lest the 
Japs come through with un- 
expected air strength when 
the battle moves onto their 
home grounds. Japan’s air 
forces have recently put into 
production some combat air- 
planes of high quality. 


It’s 1,500 Heavies Monthly 


Some time before his resig- 
nation, Charles Wilson, chair- 
man of the now-disbanded 
Aircraft Production Board, 
promised to reveal figures on 


production of heavy bombers. 
Just as he was about to leave 
Washington, Wilson got-per- 
mission of the Army and 
Navy (which had long refused 
his request), and announced 
that about 1,500 heavies’ had 
been produced in each of the 
months since June. 

It may be recalled that last 
January Wilson said the out- 
put of heavies had exceeded 
1,000 for the first time: The 
figure was 1,300. Totals are 
not yet broken down into de- 
liveries of B-29’s, B-17’s, B- 
24’s, and B-32’s, but the pro- 
duction of 29’s and 32’s will 
increase, while that of 17’s 
and 24’s will decline toward 
termination. More than 15,- 
000 heavy bombers have been 
built, it is stated, in the past 
12-mo. period. 


Surplus-Plane Prices 
Expected to Drop 


Anticipated availability of 
new civil airplanes is expected 
to push down prices for thou- 
sands of surplus warplanes to 
be sold by the Defense Plant 
Corporation, or other disposal 
agency to be set up by Con- 
gress. Many of the surplus 
planes are desirable for peace 
service only as fill-ins in the 
absence of equipment designed 
for specific work. 

Many of them, though able 
to pass airworthiness inspec- 
tion, are extensively worn and 
about ready for costly repairs. 
On the other hand, many are 
in good shape. Every pur- 
chaser is advised to have his 
selection checked by an expert 
before taking delivery. 

Even though the prospect of 
new airplanes on sale may re- 
duce the price of surplus 
planes, most observers believe 
that everything available, new 
and used, will be taken for 











months to come. 





TWIN-ROTOR PLATT-LEPAGE DROPS ITS “ye 


Word comes that AAF has now accepted Platt-LePage dual-rotor heli- 
copter, hence craft’s old designation of XR-1 has been shortened to R-1l. 
Seen here hovering above Wright Field, ship has ample “greenhouse,” 
making pilot visibility a feature. Helicopter’s twin rotors preclude need 
for anti-torque prop at tail, so empennage lines of craft bear similarity 


to those of a conventional plane. 


(Press Association photo) 





Scrapping of War Craft 
Necessary — Lovett 


Large-scale realistic scrap- 
ping of surplus and obsolete 
military airplanes will be nec- 
essary after the war if the 
United States is to maintain 
its world leadership in air 
fighting, according to Robert 
A. Lovett, Assistant Secretary 
of War for Air. 

Maj. Gen. Oliver P. Echols, 
AAF Assistant Chief of Staff, 
recently told the House Com- 
mittee on Postwar Military 
Policy that 8,000 Army planes 
already have been declared 
surplus, and that “a consider- 
able number” in addition will 
be so classified when the Ger- 
man phase of World War II 
is terminated. 


Surplus Planes Tested 
At CAA Ohio Base 


A flight base has been 
opened by CAA at Vandalia, 
Ohio, for airworthiness testing 
of various military aircraft 
which are now, or will be, de- 
clared surplus and sold to the 
public. When a type is de- 
clared surplus, one plane is 
marked for test and is given 
a 24-hr. run to determine 
length of takeoff, rate of 
climb, stability, and other 
characteristics which deter- 
mine airworthiness. 

J. D. McCutcheon, manager 
of the station, can recommend 
licensing as is, licensing with 
modification, or withholding 
of certification. Commercial 
versions of such planes as the 
Curtiss C-46, Douglas C-54, 
and the Lockheed C-69, which 
have not been certificated, 
will be tested by their manu- 
facturers, and results will be 
acceptable by CAA for certi- 
fication of surplus military 
units of the same design. Such 
airplanes probably will be 
among the last to be declared 
surplus. 

At this writing, Vandalia 
has tested four types: North 
American 0-47-B, Aeronca PT- 
23, Navy trainer N-3-N, and 
Taylorcraft L-2-L. Others are 
in process. 


* ASSEMBLY LINES x 


The 200,000th electrically heated 
flying suit has been delivered to 
AAF by General Electric. 


Northwest Airlines has received 
a letter of commendation from 
Washi on for meeting produc- 
tion schedules at its mber 
modification center. 


The 7,000th B-24 “Liberator” 
produced by Convair has been 
delivered to AAF. Plane was 
5,000th built at company’s San 
Diego plant. 


New Naval combat films now 
available for showing to war 
workers are ‘“Invasion—Nazi 
Version’”’ and “Return to 
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Guam.” The former is German 
film of Allied invasion of France, 
while latter depicts amphibious 
assault on Guam. 


WPB announces formation of 
Rolls Royce Prime Contractors 
Aluminum Castings Industry 
Advistory Committee. Members 
are A. H. Drake of Packard Mo- 
tor Co. and Carl H. Richter of 
Continental Aviation & Engi- 
neering Corp. 





ACCA has appointed following 
technical specialists to A.R.C. 
Ground Loads Subcommittee: 
Charles R. Strange, Douglas; J. 
F. McBrearty, Lockheed; Roy A. 
Miller, Convair; and M. S&S. 
Simms, Northrop. 


Fairchild Camera & Instrument 
Corp. has been assigned ‘ap- 
proved quality control’ rating 
by AAF. 


Standardization of catalog pages 
at 8% in. by 10% in. has been 
approved by Aviation Distribu- 
tors & Manufacturers Assn. 


United Aircraft Corp. reveals 
that shipments of aircraft, en- 
gines, and propellers by: its four 
divisions are up 26 percent for 
me es half of ’44 over same period 
° 


Postwar: Convair, it is said, will 
build aircooled aircraft-engined 
experimental buses for Grey- 
hound Bus Co. as a postwar 
project. And Bendix is reported 
planning to build small home 
radio sets when military situa- 
tion permits. 


North American’s Kansas City 
plant announces completion of 
300 B-25 bombers in August. 


Fourth revision of American 
Standard, Terminal Markings 
for Electrical Apparatus, has 
been approved by American 
Standards Assn. 


Our $750,000,000 war-born syn- 
thetic rubber plant may pay for 
itself within 4 yr. of resumption 
of Far East rubber operations, 
according to James J. Newman, 
v.-p. of B. F. Goodrich Co. 


Fisher Body has converted a 
1,000,000 sq.ft. Cleveland plant 
for building Boeing B-29 na- 
celles, using over 18,000 jigs, 
tools, and fixtures specially de- 
signed for the work. 


RED HOT 


TAKEOFF 


Grumman TBF Avenger makes “jump” takeoff aided by power of four 
330-hp. jet units, which Navy designates “jato,”’ attached to bottom of 


fuselage near wing roots. 


takeoff run reduced by 33 to 60 percent. 


Jato units permit greatly increased loads with 


Each unit is cylinder full of 


solid propellant which includes oxygen in mixture so it can burn without 


air, and each unit has an electrit spark plug for starting. 


ciation photo) 


(Press Asso- 





Consolidated Vultee states it de- 
livered 29.5 percent of all heavy 
bombers during first half of 
1944, and declares it had higher 
lb.-per-man-day rating than did 
other plants in similar line of 
work. 


WPB will issue unrated pur- 
chase orders for 15 types of 
capital equipment for prepara- 
tion for postwar civilian goods 
production, subject to military 
requirements. 


Roxalin Flexible Finishes, Eliz- 
abeth, N. J., is permitting free 
licensed use of its patented air- 
craft fabric rot-proofing process 
by aircraft manufacturers sup- 
plying the Navy. 


Glenn L. Martin Co., reports 
Brazil, is considering establish- 
ment of an aircraft plant at 
Goiana, State of Goias, Brazil. 


* FOR THE RECORD 


Demco Tool Service, inc., has 
been organized at 5236 San 
Fernando Rd., Glendale, Calif., 
and will represent Michigan 
Tool Co., Colonial Broach Co., 
Detroit Tap & Tool Co., Tung- 





sten Carbide Tool Co., Colonial 





RAF SCORE-DOUBLER 


Twice as many Nazi warplanes are 
reported kayoed by RAF skyfighters 
since adoption of this gyro gun sight. 
Pilot makes but two adjustments— 
type of enemy craft and range—then 
mechanism automatically calculates 
deflection. Sight is said to enable ef- 
fective fire at speeds upward of 400 
mph., at ranges over 400 yd., and at 
deflection angles once thought im- 
practical. 

A special development of Britain’s 
Ministry of Aircraft Productions, this 
electrically actuated device features 
sighting head having glass screen (see 
photo) through which pilot first spots 
enemy craft. He then moves lever 
(center) to plane types, and next 
turns throttle-incorporated twist grip 
(left) for range, lining up enemy with 
aiming graticule (see screen) con- 
sisting of six diamonds around “bead” 
spot. Graticule moves on screen. It 
also expands or contracts by adjust- 
ment of twist grip, and in action pilot 
varies its diameter to fit enemy 
craft's wing span, as illustrated here 
by plane image. With deflection auto- 
calculated, guns do rest. (British- 
Combine photo) 


Bushings, and New Method 
Steel Stamps, all of Detroit, and 
Genesee Tool Co., Fenton, Mich. 
Demco head is R. W. Luzius. 


L.G.S. on Clutches Corp., 
new Curtiss-Wright Corp. sud- 
sidiary, has acquired assets of 
L.G.S. Spring Clutches, Inc. E. 
F. Theis, will be president of 
new company, while also con- 
tinuing as manager of C-W 
Propeller Div., Indianapolis. 


Hufford Machine Works, Redon- 
do Beach, Calif., has appointed 
Moore Machinery Co. exclusive 
distributor in Calfornia, Ari- 
zona, and Nevada for Hufford’s 
hydraulic stretch-forming ma- 
chine and portable hydraulic 
elevator. 


American Standards Assn. has 
moved from 29 W. 389th St., 
N.Y.C., to Grand Central Term- 
inal Office Bldg., 70 E. 45th St., 


The Hydraulic Press Mfg. Co. 
has established new regional 
and branch sales headquarters 
at 500 Fifth Ave., N.Y.C. Syra- 
cuse office will be discontinued. 
M. N. Ripley is in charge of new 
headquarters as sales manager 
for North Atlantic region. D. L. 
Cleveland is manager of New 
York branch office. 


U.S.-Mengel Plywoods, subsid- 
iary of The Mengel Co. and 
United States Plywood Corp., 
has opened new warehouse at 
Atlantic Coast Line _ Freight 
Warehouse Export Terminal, 
Jacksonville, Fla. 


Northwest Air Service, former- 
7 operates by Alan L. Blum and 
alter W. Burrington, has 
changed ownership and man- 
agement. New president is 
Charles H. Babb, while Joe E. 
Crosson is v-p. and manager, 
and Noel Wien is treasurer. 


Aeronca Aircraft Corp., Middle- 
town, hio, has retained Alden 
E. alkins (516 Fifth Ave., 
N.Y.C.) as publicity and public 
relations counsel, with special 
ie Na office at 350 Fifth Ave., 


Industrial Plants Corp. has been 
retained to dispose of surplus 
machinery and equipment at 
Brewster’s Long Island City 
plants. 


Kropp Forge Aviation Co. has 
changed name to Aviation’s 
Forging Corp. of America. Cor- 
respondent: G. F. Wagner, 105 
W. Adams St., Chicago. 


Course in Airport Management 
& Operation will begin at Uni- 
versity of Texas on Nov. 1, 
states John H. Frederick, pro- 
fessor of transportation and 





industry. 


New_companies: North Centra} 
Air Lines, Inc., 5951 8S. Lafiin 
St., Chicago. . Atlantic Air. 
lines, Inc. Principal office: Cor. 
poration Guarantee & Trust Co, 
of Delaware. 


Williams & Tweney, Book 
Tower, Detroit, is new firm jn 
industrial design field. G. 4, 
Tweney, engineer, was formerly 
acting dir., Dept. of Aeronay. 
tics, University of Detroit; 
maintenance and flight test en. 
gineer for PAA; and _ consultant 
to manufacturers. F. C. Wi. 
liams, designer, was design ex. 
ecutive, Stout Research Diy, 
Convair; and he previously op. 
erated own graphic arts studio, 


Acme Pattern & Tool Co., Day. 
ton, Ohio, has changed name to 
Acme Aluminum Alloys, Ine, 


Victor Equipment Co., 844 Fol- 
som St., San Francisco, has op- 
ened sales and service branch at 
312 12th St., Oakland, Calif, 
E. I. Russell is branch manager, 


The Quaker Chemical Products 
Corp., Conshohocken, Pa., an- 
nounces trade name ‘‘Microcut” 
for its soluble cutting oil bases 
formerly known as Tool Kool 1, 
20, ete. Designating numbers for 
base types are retained. 


Square D Co. has opened a new 
plant and warehouse at 2310 
Ranier <Ave., Seattle, Wash. 
W. H. Bodle is manager. 


Ergolyte Mfg. Co., Philadelphia 
welding equipment firm, an- 
nounces purchase of Precision 
Mfg. Co. of Chicago, welding 
machine maker. 


*x KNOW-HOWS x 


Baldwin Locomotive Works, 
Southwark Div., has developed 
the Montgomery-Templin com- 
pression yield point testing 
machine, capable of _ testing 
single, thin sheets, an advantage 
over old method of using multi- 
ple sheets for a single test. 


For aircraft applications Glenn 
L. Martin Co. has devised “‘plas- 
tic sandwich,”’’ with high tensile 
plastic surfaces covering im- 
pregnated woodpulp filler. Com- 
bination - reportedly saves 32 
percent weight, 60 percent tool- 
ing cost, and 50 percent total 
cost. First use as loop antenna 
mount indicates material has 
large number of uses elsewhere, 


Bendix’ Friez Instrument Div. 
now uses human hair in humid- 
ity indicator for forecasting 
icing conditions on blimps. In- 
strument was designed at re- 
quest of Navy. 


Minnesota Mining & Mfg. Co 
announces light, sprayable, non- 
skid walkway coating, fiexible 
between —20 and + 160 deg, 

Made of Thiokol and _ ground 
cork, surface showed negligible 
wear after passage of 100,000 
people. Moisture absorption is 
reported under 3 percent in 4 ht. 


Army Ordnance has _ devised 
a foolproof glider-tow-cable 
cutter, employing explosive 
charge for use when ordinary 
fitting is inoperative. 


Firestone’s new foam rubber 
roduction method produces 
nished cushion materia! direct 
ly from synthetic latex in light 
medium, and _. firm — grades. 
Named Foamex, product is de 
scribed as of low cost, wasi- 
able, oilproof, odorless, and Vi 
tually” unaffected by tempera 
ture change. 


Argus, Inc., Ann Arbo 
has produced special UV-10 
thermo-setting optical cemel! 
for instrument and bomb-s 
lens applications where $ 
temperature range causes 50 
ening or disintegration 


rT, Mich., 
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DELIVERS MORE M 
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.. AND LIGHTER, STRONGER TIRES 


Wherever the Army Air Transport Command, 
Troop Carrier Command and the Navy Air Trans- 
port Service fly men and supplies, Douglas trans- 
port planes deliver the goods. The giant C-54 with 
its “‘box car” dimensions and the veteran C-47, 
military version of the airlines’ DC-3, are trans- 
porting loads of troops and top priority materiel 
that give new scope to global warfare. With no 
change in tire size, thesé great planes are carrying 
heavier loads today than ever before...and land- 
ing them on every type of runway. Wherever 
Douglas transports fly, U.S. Royal Airplane tires 
are on the job. 


OFFICIAL U. 8. NAVY PHOTO 


LESS THAN 48 HOURS fo the South Pacific. 
The Army Air Transport Command and the Navy Air Trans 
port Service flying Douglas “‘Skymasters”, speed giant loads 
of men and materials to all world fronts. 
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ENGINEERED 


MORE SUPPLIES. 


From whole airplane wings to engines, top priority 
cargo is loaded into Douglas ““Skymasters” and 
rushed to the corners of the world. Built to carry 
12,650 pounds of pay load 3000 miles non-stop, the 
“Skymaster’’often loads in 20,000 pounds and more. 


OFFICIAL U. 8S. NAVY PHOTO 


2000 HORSES ABOARD! An urgently needed airplane 


a is loaded into the cavernous hatch of a Douglas 
“Skymaster ’’ destined for a distant front. 


OFFICIAL U. 8S, NAVY PHOTO 


HOSPITAL SHIP! The Army Air Transport Command flies 
wounded and sick fighting men swiftly from remote South 
Pacific island in Douglas ‘Skymasters” 


BY DOUGLAS 


..ON TIME 


Every pound of extra load means more work for 
airplane tires on every take-off and landing. To give 
this extra reserve of strength, “U.S.” pioneered 
the lighter, stronger rayon cord construction... 
now the standard of the Service. 


OFFICIAL U. S&S, NAVY PHOTO 


“BOX CARS” IS RIGHT! A generator rotor weighing 8900 
pounds, one of the heaviest individual items ever carried b 
air, starts for Panama in a Douglas “Skymaster” flown by NATS. 


AL ARMY AIR FORCE PHOTO 


“SKYMASTER” LOADS! The “box car” capacity of this 


Douglas “Skymaster” is being loaded with urgently needed sup- 
plies for our fighting men. Douglas delivers the goods, 
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DOUGLAS “DAUNTLESS " DELIVERS, T00, 
ON U.S. ROYAL AIRPLANE TIRES 


The Douglas ‘“‘Dauntless” dive bomber delivers a differ- 
ent kind of cargo...a 1000-pound bomb. Though pro- 
duction of the SBD has ceased, thousands of Douglas 
*“Dauntless”’ dive bombers are still in action and will go 
on to establish one of the most magnificent combat 
records ever set by one type of warplane. In the Battle 
of Midway, SBD’s sank four Jap carriers and from 
Pear] Harbor over the whole Pacific area, they carried 
destruction to the enemy. 

On the ‘“‘Dauntless”’, on the “Skymaster” and on the 
C-47, lighter, stronger U.S. Royal Airplane tires con- 
tribute their part in making landings and take-offs 
safer under heavy wartime loads...from coral run- 
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ways or from carrier decks. 


Listen to the nine ee Bo! rogram over the CBS network 
Sunday afternoon, 3:00 to 4:30 E t Carl Van Doren and a guest 
star present an interlude of historical significance. 


A . : This is the under-carriage of the Doug'as 
Serving Through Science ...To Speed The Victory  ‘‘Dauntless” equipped with U.S. Royals. Dive 

bomber, fighter or transport, there is a U. 5. 
Royal engineered for every airplane tire }). 





UNITED STATES US) RUBBER COMPANY 
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Transport Aviation 





—_ 


Airlines Placing Orders for 108 DC-4’s, 6’s 
AA, UAL, Panagra in Deal; EAL Weighs Buys 


... Rate cut proposals 


lines press for air rights .. . 


spark competition . . . Surface 
nternational policy 


battle coming to head ... Air imports reported .. . 
All-weather landings for Idlewild . . . Airmail up 


52 percent. 


Far-reaching move for do-’ 
mestic airlines’ reconversion 
‘to peace operations was made 
last month when four lines 
ordered, or indicated inten- 
tions to order, a total of 108 
Douglas DC-4’s and DC-6’s. 
Signing contracts with Donald 
Douglas were: American, for 
30 DC-6’s and 25 DC-4’s; 
United, 20 DC-6’s and 15 
DC-4’s, with 15 additional 6’s 
to be ordered shortly; and Pan 
American Grace, three DC-6’s. 
Capt. Eddie Rickenbacker. 
Eastern president, announced 
his line had under discussion 
a contract for unnamed num- 
ber of the same types of craft, 
and American indicated its 
order would soon be upped. 

At contract-signing in Wings 
Club, New York City, 
Douglas revealed that four for- 
eign lines and other domestic 
operators were negotiating 
contracts which would raise 
the manufacturer’s backlog of 
orders—including the $50.000.- 
000 then involved—to well over 
$100.000.000, more than three 
times any previous non-mili- 
tary peak. 

Few days later he told em- 
ployees at Chicago Douglas 
plant, now turning out C-54’s, 
that fall of Germany would 
result in no cancellations; in- 


stead demands of Pacific war} 


would necessitate increase in 
output from that factory. Exe- 
cutioh of commercial .con- 
tracts, he said, would defi- 
nitely not interfere with pro- 
duction of military craft. 

Specifications on DC-4—de- 
veloped from current C-54 
“Skymaster”—were revealed as 
follows: Span, 117 ft. 6 in.; 
length, 93 ft, 11 in.; height. 
27 ft. 64, in.; gross wt., 71.300 
Ib.; landing gross wt., 56,500 
lb.; wing loading. 48.9 Ib. per 
8q. ft.; power loading. 12.3 lb. 
per bhp.; max. cruise power 
Speed, 280 mph.;_ cruising 
Speed at 60 percent. 239 mph.:; 
Stalling speed, 80 mph.; wing 

» area, 1.457 sq. ft.; power plant. 
four P & W R-2.000 radials of 
1450 takeoff-hp. each. .With 
crew of five. it is designed for 
44 passengers. 

DC-6. also developed from 
C-54, will have span of 117 
{t.; length of 100 ft.; gross wt. 
80.500 lb.; cruising speed, nea 
#0 mph.; ‘non-stop’ cruising 
Tange of 2.715: mi., which can 








te increased to 3,540 mi; 
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power plant, four 2,100-hp. 
P & W Double Wasps. It is 
designed to carry 50 passen- 
gers, crew of 5, amd cargo. 


Rate-Cut Proposals 
Spark Competition 


The air transport rate war 
is mostly a war of words so 


far, but the competition mo- 


tive is strong and postwar 
fares may be brought lower 


than some experts estimate. 

National Airlines is propos- 
ing a fare of about 5¢ per mile 
against Eastern’s roughly 5.5¢ 
on East Coast runs. Rep. Carl 
Hinshaw, after a junket with 
the House Aviation Subcom- 
mittee, predicts that vacation 
air travel rates will come 
within reach of the average 
citizen within five years after 
victory. Pan American Air- 
Ways promises to cut New 
York-Buenos Aires time from 
91 hr. to 21 hr. and reduce the 
fare from $561 to $190. United 
Air Lines and Matson Naviga- 





tion, both having applications 





Mr. © 





on file for West Coast-Hawali 
certificates, propose fares 
lower than those of PAA, 
Other Hawaiian run conten- 
ders are Hawaiian Airlines, 
Northwest Airlines, Ryan 
School of Aeronautics, and 
Western Air Lines. 

Curtiss-Wright reports re- 
sults of a survey by its re- 
searcher, Dr. D. H. Davenport, 
finding that air travel will in- 
crease 7-fold and air express 
30-fold in five years of peace, 
with passenger fares down to 
3.5¢ and express at 30¢ per ton 
mile. Rail fares have been, 
and probably still could be, 
held below 2¢ per mile. 


Surface Lines Press 
For Air Rights 


Controversy over the right 


of surface transportation to 


'-|operate airlines is flaring up 
again as Congress prepares to 


consider new revisions of the 
Civil Aeronautics Act. Some 
airline officials fear that the 


s/powerful railroad drive for 


 |rig¢hts in the air will succeed. 


They accuse ground transpor- 


__|tation of efforts to have Con- 
“|gress abolish the CAB. which 
_|interprets the law as prohibit- 


ing control of airlines by non- 


‘lair companies. 


Seven major shipping com- 
panies, including the Grace 
Line, Matson, Moore-McCor- 
mack, United Fruit. and 
others, have called upon Con- 
gress to allow them to share in 
ad international air traf- 
Cc. 


International Policy Battle 
Coming to Head 





Developments come slowly 
but steadily in the U. S flag 


‘foreign air service picture. 


| 


Top: Cut-away conception of Douglas DC-6, coming commercial version of 
famed C-54 Skymaster. Major American lines have ordered total of 108 
of this type and of DC-4, giving Douglas Aircraft backlog of more than 
$100,000,000, some three times greater than any previous non-military 
orders. With 117!4-ft. span 100!/o-ft. length, and 28!/o-ft. height, DC-6 
will gross 80,500 jb. A 50-passenger dayliner its top speed will be 334 
mph. and cruigitig Speed 278, with four P & W 2,100-hp. engines. Above: 


Signing contrac 


for 93 DC-4’s and DC-6’s, valued at more than 


$50,000,000. Seated (left) is W. A. Patterson, United President, about 
to sign order for 20 sixes and 15 fours—with 15 more sixes to come 


ater. 


Beside him is Donald Douglas, while stading (left) 


is Eddie 


Rickenbacker, Eastern president, who- reported contract under negotia- 
tion for similar equipment; A. N. Kemp (center) American president who 
signed contracts for 30°sixes and 25 fours; and (right) Harold J. Roig, 


Panagra president, wno ordered three DC-6’s. (Press Association photo) | 


‘Both the State and Justice 
._Departments have informed 
|Congress of their opposition to 
a “monopoly” airline to repre- 
sent the United States abroad. 
The opinions were requested 
in connection with Sen. Pat 
McCarran’s bill which would 
establish a billion dollar over- 
seas airline corporation in 
which all transnort companies 
would be entitled to hold 
stock. 

Again. as he did months ago, 
Sen. Champ Clark of the 
Senate Commerce Aviation 
Subcommittee. has asked Pres- 
ident Roosevelt to hold up any 
contemplated action on certi- 
fication of oversea airlines 
pending determination of for- 
eign air policy by Congress. 
‘Oversea . operating permits 
issued by CAB] must- be ap- 
proved by the President). The 
Board, however, is under 
Strong pressure to make de- 
cisions on foreign service ap- . 
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A former 3 to 4 hour job for 2 men isa 
ONE HOUR JOB for ONE MAN with a 
SKILSAW BELT SANDER ina special jig 


Stepping up finishing work on aircraft stabi- 
lizer frames is just one more example of how 
SKILSAW BELT SANDERS do more jobs better! In or 


out of a jig, on any flat andonwmatiy curved surfaces, © 


SKILSAW BELT SANDERS do a cleaner, ripple-free 
finishing job faster and easier. 

They pack plenty of power for round-the- 
clock production. They’re light in weight, stream- 
lined, handle easier in any position. And there’s an 
extra measure of quality features in every SKILSAW 
BELT SANDER to give you low-cost operation longer. 

If you work with wood, plywood, composi- 
tions or metal, find out the many ways SKILSAW 
BELT SANDERS can save time, money and manpower 
in your plant. Your distributor will show you on 
your own work. Phone him today. 


SKILSAW, INC. 
5033-43 Elston Avenue, Chicago 30, Ill. 


Sales and Service Branches in All Principal Cities 


MAKE AMERICAS HANDS MORE PRODUCTIVE 
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DURAMOLD Photo shows 
SKILSAW BELT SANDER in jig 
which won suggestion award for 
the designer, Albrecht Halbig. 
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4 models, belt widths 
2%, 3 or 4 inches typ 
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plications, so that operators 
“can plans. 

The Clark Committee also 
objected to CAB’s policy of no 
limitation on volume of traffic 
in international agreements. 


This Committee’s idea is that] . 


low-cost foreign flag lines 
could get most of the business, 
which largely originates in 
the United States. 

State Department has an- 


nounced that exploratory talks| # 


between the U. S. and Soviet 
air delegations have been com- 
pleted. The two parties agreed 
that an international author- 
ity for civil aviation should 
be set up and that technical 
experts of the two countries 
- should confer in the near 
- future. Preliminary conversa- 


‘tions are being held with| 


At press time came word 


- York lawyer, has been named 

permanent chairman of the 
Airlines Committee for United 

_ States Air Policy representing 
the 17 American lines which 
favor “regulated competition” 
over postwar international air 
routes. 


Air Imports Reported 


Planes of the Army Air 
Transport Command, Naval 
Air Transport Service, and 
their civilian contract oper- 
ators, brought more than 22,- 
000,000 lb. of war cargo worth 
$79,000,000 into this country in 
the first half of 1944, accord- 
ing to the OWI. Some of the 
total was surface-carried over 
part of the transit distance. 
Two main routes are over the 
hump from China to. India, 
and from India via Africa and 
the South Atlantic to the 
United States. Army uses 
Douglas C-54, C-87, and C-47 
(DC-3), and Curtiss-Wright 
C-46 Commando. Navy uses 
R4DA (stripped down DC-3), 
PB2Y-3R (Coronado flying 
boat), PBM3 Martin Mar- 
iner, R5D (Navy DC-4), and 
RY-2 (Consolidated 4-engine 
land plane). 


Explore “Drop” Deliveries 


AAF has been making large 
deliveries of cargo to inacces- 
sible places by parachute and 
free fall, and this experience 
may lead to development of 
this practice in postwar air 
commerce. Officers in charge 
so far favor parachue delivery 
over the free fall and other 
devices, but experiments with 
with all methods are continu- 
ing. One promising device is a 
plastic container with a single 
Totating wing which reduces 
the rate of fall. 

Cargo chutes of 90 ft. dia. 
have been used for special 
jobs, but the largest chute in 
Standard use is 48 ft. Many 
types of containers, of wood, 
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to personnel stranded at sea, its fall 
chutes. 


(Wide World photo) 


Other heavy planes will likewise be equipped to take boat. 
stated that neat attachment seen here cuts Fortress speed only 8 mph. 


HOW BOEING B-17 CARRIES BOAT 


Close-up shows details of streamlined fitting of new portable-by-air life- 
boat on Boeing B-17 mother ship. All-plywood power-driven boat is dropped 


from sky being eased by three 48-ft. 
It’s 





fabric, and other materials, 
have been developed for free 
drop and parachute. In the 
later ‘20s, a dead-stick air- 
plane was let down on an 80 
ft. parachute. 


All-Weather Landings 
For Idlewild 


After many years of devel- 
opment work, the first com- 
mercial instrument landings 
will be made at New. York’s 
new Idlewild airport in the 
autumn of 1945.. Glide path, 
marker, and localizer radio 
beam projection and reception 
have been under intensive use 
and experimentation during 
the war, and radar has been 
practically applied to zero 
weather landing problems. 
Mayor La Guardia promises 
that the 48 million dollar field, 
with its two-mile-long run- 
ways, will. be in operation a 
year from now, even if tem- 
porary buildings have to be 
constructed. The CAA, various 
radio communications manu- 
facturers, and the airlines 
have worked on instrument 
landing for a decade. 


Airmail Up 52 Percent 


Despite priorities on plane 
space, and the airmail postage 
rate increase, airmail volume 
expanded 52 percent in the 
fiscal year ended June 30. This 
rise was figured in terms of 
pound-miles. The data was 
contained in a report by the 
Post Office Dept. to the House 
Appropriations Committee, 
which is working on estimates 
for next year. 

Officials said it is impossible 
to know how much greater the 
volume of mail might have 
been without the increase 


lowing the increase, which was 
effective last Mar. 26. 
Airmail executives in the 
P. O. believe that the airmail 
habit has been acquired by 
millions during the war, and 
that they will not drop it. 


UAL in New York Test 
Of Food Transport 


Having earlier flown perish- 
able foods for a special dinner 
in Detroit, UAL, Wayne Uni- 
versity, and the A & P, now 
jointly exploring the possi- 
bilities of air transport of food 
commodities, followed with a 
luncheon in New York City 
where samples of both air and 
rail-borne food were judged by 
the guests. 

Harvey A. Baum, v.-p. of the 
A & P, and Drs. Bow and 
Larsen of Wayne U. expressed 
belief in the promise of air 
transport of perishable foods, 
and E. T. Finneran, president 
of N. Y. Fruit & Produce Pur- 
veyors Assn., visualized use of 
large freight airliners given 
wholly to carriage of fruits 
and vegetables to metropolitan 
centers. 

Meanwhile, however, immi- 
nence of air rate cuts to a level 
making such business profit- 
able is questioned in some 
circles. 


* CROSS COUNTRY 


PCA has increased service over 
its entire system. Cities affected 
include Baltimore, Washington, 
Norfolk, Detroit, Buffalo, Pitts- 
—_~ Youngstown, and Cleve- 
and. 


Chicago & Southern has been 
authorized by CAB to extend 
— from Memphis to De- 
troit. 


Air Express Div., REA, reports 
over 15,300,000 Ib. of air ex- 
ress handled for domestic air- 








from 6 to 8¢; actually, the load 
ran approximately level fol-| 


ines during first half of ’44, an 
increase of 11.2 percent over 
same period of ‘438. 


Continental Air Lines announces 
July total of 2,512,571 n- 
ger-miles, an increase 7 per- 
cent over June, and 12% per- 
cent passenger revenue increase 
over same month. Mail pound 
miles for July was up 5 percent 
over June. Meanwhile, CAB has 
advised company that mail com- 
pensation for its routes has been 
set at 24.80c. per plane-mile, 
retroactive to May 1, ’°44. Com- 
pensation for period Aug. 15, 
48 to Apr. 30, ’44 was set at 
45.21c. per mile. 


National Airlines has filed appli- 
cation with CAB for trans- 
Atlantic routes. Proposed service 
is to Mediterranean area, with 
Miami, Jacksonville, Charieston, 
Washington, and New York as 
U. S. terminal points and Cairo 
as African terminal point. Ad- 
ditional application asks that 
Washington be designated as in- 
termediate point between Phila- 
delphia and Norfolk, also New , 
Bern, , as intermediate 

oint between Wilmington, | 
RS C., and Norfolk, and that 
Newark be _ co-terminal with | 
New York. Also filed with CAB 
was proposal for low fares from 
Florida cities to Savannah, 
Charleston, Wilmington, Nor- 
folk, Philadelphia, and New 
York. Company announced new 
flight from New York to New 
Orleans and Miami. 


PAA set new high for trans- 
atlantic commercial air carg= 
by carrying over 725,000° 1b. of 
mail and express in August. 
Also, three world records were 
made by PAA crews for over- 
water flight in July. Company’s 
special license for cargo and 
passengers between nterior 
Brazilian points is reported 
scheduled for termination Jan. 
1, °45. Panair do Brazil, in 
which PAA has substantial in- 
terest, will probably take over 
local business. Latin-American 
Div. of PAA has reported air 
travel between Americas in- 
creased 22 percent, and air ex- 
press 88 percent, in one year. 
Compania Mexicana de Avia- 
cion, PAA affiliate, celebrates 
20th anniversary. 


Air Traffic Conference of Amer- 
ica, representing all U. S. and 
two Canadian air carriers, has 
plans to —— for ticket pur- 
chasing from agents to be lo- 
cated at 
corners. 


various business 


Western Air Lines, at this 
writing, was about to start pas- 
senger and mail service from 
Alaska and Canada to U. S. via 
Great Falls, Mont. 


UAL has flown over 7,100,000 
mi. for ATC in first half of ’44. 
Airmail loads in July increased 
79 percent over July 48. Com- 
pany announced second all-cargo 
service from LaGuardia Field to 
San Francisco to handle inereas- 
ing mail and express loads. 
UAL’s exclusive cargo flights 
carry as much as 8 tons— 
equal to about 260,000 letters— 
in Cargoliners (DC-3 Mainliners 
stripped of passenger fittings). 


Hatching eggs can be safely 
shipped by plane, according to 
Department ts) culture, 
which determined that reduced 
air pressure of high altitudes 
does not affect hatchability. 


Air parcel post service is to be 
subject of hearings planned be- 
pe end of year by Rep. Holi- 
eld. 


Air commuting services in met- 
ropolitan New York City area 
is planned by at least three 
companies. etropolitan Air- 
ways, 347 Madison Ave., would 
operate helicopters to West- 
chester, Connecticut, and Long 
Island centers; Otto Aviation 
Corp., Caldwell, N. J., plans new 





short-flight schedules employ- 
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% HIGH MAGNETIC 
PERMEABILITY 


% UNIFORM DUCTILITY 
AND SOFTNESS 


%* CORROSION RESISTANT 


This high-purity ingot iron seamless tubing, de- 
veloped by Globe engineers, meets a definite need 
for high magnetic permeability, uniform ductility, 
softness and toughness. 


Since Globeiron is seamless, its magnetic per- 
meability is uniform throughout its cross section 
—a highly important advantage where magnetic 
permeability is a desired factor. 


Worked hot or cold, Globeiron permits fab- 
fication into almost any form and requires less 
thickness than steel. Superior in corrosion re- 
sistance, Globeiron gives longer service in appli- 
cations where corrosive attack is accelerated b 
segregations or by the non-homogeneity of steel. 


Send for Bulletin 169 — giving condensed 
technical information on Globeiron tubing. 


In selecting the tubing with the exact char- 
acteristics you require, Globe engineers offer 
their services, with excellent laboratory facilities 
and production capacity to assure economy and 
quality control. 


GLOB E STEEL TUBES 








HAVE LONG WANTED 
TUBING LIKE... 


Housings for - sag Th and 
motors are ob 7 applications 
of lobeiron. 


The ductility and toughn 
Globeiron make it fica! “at 
severe forming operations, 


Under the microscope Globeiron 
shows @ uniform structure of 
almost pure ferrite with only 
occasional patches of pearlite. 


ree 
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conventional planes; and 
Nckair..Seaplane Service, of 
Ossining, experts to fly float 
planes from New York City on 
nine-stop route along Hudson to, 
Poughkeepsie. Lag" 


Airport expansion plan by Oak- 
land, Calif.; has been adopted 

city’s postwar planning com- 

ttee which set up additional 
educational, airport develop- 
ment, commercial aviation, pri- 
gate flying, and general com- 
mittees to study and carry out 
program. 


Colorado’s state aeronautical 
commission announces proposals 
to be placed before next legisla- 
ture to provide for state avia- 
tion advisory committee with 
director and engineering 
, also legislation for coun- 
ties to finance and construct air- 
port facilities. 


Lineas Aereas Mexicanas, S. A., 
has received first of five Boeing 
"247-D’s purchased after release 

Army. Plane was converted 
4 Cheyenne maintenance base 
of UAL, which owns controlling 
interest in LAMSA. 


Testing idea of postwar deliv- 
eries by helicopter, William 
filene’s Sons recently had pack- 
flown from warehouse in 
bridge, Mass., to company 
branch store in Belmont aboard 
‘copter produced by Aeronauti- 
cal Products, Inc., of Detroit. 
Piloted by Charlie Whittaker, 
rotor craft negotiated 8-mi. run 
in 7 min., whereas truck time is 
half hour. 


TACA Airways System = an- 
nounces interline traffic agree- 
ment with American Airlines to 
sell through tickets from U 
to Central and South America 
via .Mexico City. TACA has 
recently obtained 20-yr. fran- 
chise for service from San Sal- 
vador to Mexico City, and com- 


pany hopes to re-establish its 
u 


atemala service, taken over 
few years ago by Aerovias de 
Guatemala. Meantime, TACA 


ELECTRIC EYE 
FLASHES RESERVATIONS 


Inter-office records are now-sped by 
United Air Lines between Oakland 
and San Francisco via Telefax, auto- 
matic photo-electric device developed 
Western Union. Here, H. L. 
n, UAL western division sup- 
tintendent of communications at 
5. F., inspects reservations report 
in from across Bay. Facsimile 
system employs some 15 mi. of 
telegraph circuit. (UAL photo) 
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has been granted permanent 
landing rights in Cuba, and com- 
pany further has announced 
addition of two new lines to 
system—TACA Venezolana and 
ACA’ Colombia. 


Alaska Airlines conducted 
special mid-summer altitude 
excursions in lodestar to 16,000- 
ft. for passengers to see mid- 
night sun. 


Survey of 200 leading insurance 
companies by Institute of Life 
Insurance reveals postwar 
probability of no policy limita- 
tions on flying risks. 


American Aijrlines’ Pilot-Engi- 
neer S. P. Saint has invented 
slide rule device which figures 
landing intervals of ‘‘stacked- 
up” planes and is reported to 
cut — in’? time from 12 to 
4 min. 


Panagra recenty celebrated sec- 
ond anniversary of all-cargo 
service to eight countries in 
Latin-America. 


Need for accelerated ground 
handling to maintain speed 
values in air transport of cargo 
was emphasized at recent SAE 
West Coast Transportation & 
Maintenance Meeting, which 
called for greater coordination 
of land and air functions. 


* ALONG THE APRON x 


Don Scott Field, Ohio State Uni- 
versity airport, is now head- 
quarters for CAP Ohio Wing. 
Meanwhile U. announces school 
of aviation offering courses in 


g,| aero engineering and air trans- 


port management. 


Parks Air College, East St. 
Louis, Ill., has issued pamphlet 
outlining educational and train- 
ing benefits it will offer to vet- 
erans under provisions of “G.I. 
Bill of Rights.” 


Summer just ended saw train- 
ing of 9,000 Civil Air Patrol 
Cadets chosen from entire CAP 
on merit basis. 


Fourteen Naval Flight Prepara- 
tory Schools are being closed in 
Texas, Oklahoma, New Mexico, 
Arkansas, and Louisiana. 


AAF examining board at Chi- 
eago announces distribution of 
150,000 posters and 530,000 
ecards and stickers in enlist- 
ment drive for 17-18 yr. olds for 
the Enlisted Reserve as gun- 
ners, bombardiers, navigators, 
and pilots. During first year, 
Chicago area enlisted 14,319 in 
this class. : 


Aeronautical Training Society’s 
East St. Louis Meeting at Parks 
Air College endorsed President 
Roosevelt’s suggestion for post- 
war military youth training. 
ATS President J. W. Coombs 
wired the White House to that 
effect. 


George H. Scragg, White Motor 
Co’s director of advertising and 
sales, has been promoted to 
Major, Ohio Wing, CAP, and 
will take charge of public rela- 
tions. During World War I, 
Major Scragg was Chief Tech- 
nical Officer, Night Bombard- 
ment Section, AEF. 


Aeronautical 
offered by 250 Illinois high 
schools, states V. A. Hines, who 
just closed University of Lllinois 
summer course to train instruc- 
tors. 


Aero-Crafts Corp., Los Angeles, 
owner of Aero Industries Tech- 
nical Institute, announces ac- 
quisition of American School of 
Aircraft Instruments and the 
United Flying Schools of 
America. 


courses are now] 
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When you design or fabricate tubular sections for resistance 
to corrosion and high temperatures, look to Carpenter 
Welded Stainless Tubing for plus values that facilitate 
bending, expanding, flanging, swaging and otherwise form- 


ing into odd and difficult shapes. 


@ Tubing shapes are natural design units that 
can. often be finish formed by these operations. 


Ductility and uniform structure of cold rolled 
strip, retained through normalizing, facilitates 
fabrication. 


Inherent strength of Stainless plus uniform 
walls of welded tubing permit use of lighter 
gauges for high strength/weight ratio. This 


saves weight and space, and conserves metal. 


@ Uniform wall thickness assures uniform end 


results in fabricating. 


As a pioneer in the development of Welded Stainless 
Tubing, Carpenter has worked closely with designers 
and fabricators in solving problems of selection and 
workability. Out of this experience bas come our 
“QUICK FACTS’ bulletins, chock full of tips on 
fabricating this material. We'll be glad to send you a 
series. Just write us on your company letterbead. 


THE CARPENTER STEEL COMPANY 
Welded Alloy Tube Division e Kenilworth, N. J. 


enter 
WELDED 
STAINLESS TUBING 
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No matter what size or shape of strainer you want, chances are you'll find 
it made from a wire cloth of Monel, Nickel or Inconel. 


These materials possess the following advantages: 


1. High strength, rigidity and toughness. 


2. Wide corrosion resistance. Ability to 
withstand marine atmospheres, salt water, 
ethylene glycol, anhydrous ammonia, 
compressed oxygen, fire fighting solutions, 
tetraethyl lead and other high octane 
gasolines and their combustion products. 


3. Resistance to high temperatures, and 
freedom from low-temperature brittleness. 


4. Ease of forming and joining. 


5. Choice of welded, soldered or brazed 
seams. 


6. A large selection of standard weaves 
and meshes. 


7. Low cost... Monel wire cloth is lowest 
in cost among metal fabrics of comparable 
high strength and corrosion resistance. 


The C, O. Jelliff Mfg. Corporation of Southport, Conn., whose strainers 
are illustrated, is one of the prominent weavers with long experience in 
nickel alloy wire cloth and strainer production. The output of Monel, 
Nickel and Inconel wire cloth goes today entirely for war requirements 
and for essential production and maintenance where the unique properties 


of these materials are needed. 


‘ For technical data on the Inco Nickel Alloys write today for a copy of 
the handy booklet, “Inco Nickel Alloys for the Aircraft Industry.” Address: 
The International Nickel Company, Inc., 67 Wall Street, New York 5,N. Y. 
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Photo courtesy of C. O, Jelliff Mfg. Corp. 


TYPICAL STRAINERS 
PRODUCED IN MONEL 
1—Finger type aircraft engine oil strainer, 


formed from 16 mesh Monel wire cloth 
with brazed seams. 


2—Gasoline tank screen made from 10 
mesh, 0.025” diam. Monel wire. 


3—Strainer for hydraulic landing gear 
system. Made from 100 mesh Monel wire 
cloth with copper alloy end ring and 
solid bottom. 


4and 5—Refrigerator strainers, made from 
80 mesh and 200 mesh Monel wire cloth. 


6and 7—Strainers for marine valves, made 
from 20 x 100 mesh plain dutch weave 
Monel wire cloth. 


Mone! 
Nickel 
Inconel 
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Four German Jet-Type 
Warplanes Identified 


... Miles 20 was alternate 
for Battle of Britain... 
Nezis try Ju-88/Me-109 
pick-a-back bomber. 


During the past months 
American escort fighters have 
met and overcome new Ger- 
man jet-propelled fighters, 
notwithstanding their spec- 
tacular speed and rate of 
climb. 

In all, four jet-propelled or 
jet-assisted planes have been 
reported. One of these is the 
Heinkel He-219 night fighter, 
conventionally powered but 
having a jet unit for extra 
speed to get away from Allied 
fighters. Another is the Hein- 
kel He-280, infrequently spot- 
ted and of which little is 
known beyond the fact that it 
has a twin jet unit with double 
tail surface. 

Already shot down by our 
fighters is the Messerschmitt 
Me-163, a batwing plane some- 
what similar to Northop’s fly- 
ing wing. Powered with a 
single jet it is said to attain 
600 mph. for short periods. Its 
jet operation, controlled by 
the pilot, is used in bursts, 
with the plane doubling as a 
glider when the jet is idle. 

Fourth jetplane is the Me- 
262. As with the He-280, little 
is known about it, except that 
it, too, employs a double jet. 


Miles 20 Was Alternate 
For Battle of Britain 


When during the first stages 
of the Battle of Britain in 





1940 a fighter plane shortage 
appeared possible and was 
feared by many authorities in 
America and predicted by the 
Nazis—there actually was a 
supplementary craft in readi- 
ness. 

Designed and built in nine 
weeks and two days, this 
fighter was made availabie by 
Phillips & Powis, builder of 
the Miles planes. It was a 
Merlin-powered ship, known 
as the Miles 20, made of mixed 
wood and fabric construction, 
and it was developed for fast 
production and for this reason 
had a spatted, fixed undercar- 
riage and no hydraulic sys- 
tem. Other unusual features 
were the bubble canopy, which 
four years later came into 
general use, also a fin and 
rudder set well forward of the 
horizontal tail surfaces. 

Apparently this fighter is 
still good enough to have its 
performance and _= specifica- 
tions on the secret list, since 
the only details now an- 
nounced cover speed (between 
the Hurricane’s and _ Spit- 
fire’s performance) and give 
armament of eight .303 ma- 
chine guns with a heavier am- 
munition load than was avail- 
able in the other two fighters. 


Nazis Try Ju-88/Me-109 
Pick-a-Back Bomber 


With the robot launching- 
platform country fairly well 
cut off by Allied armies, re- 
sulting in virtual stoppage of 
robomb attacks on Britain, the 
Germans switched to another 
aerial monstrosity or so-called 
“secret weapon”. 

This time the Nazis copied 


“LAST OF THE MANY?! 


—is inscription on cockpit of this final Hurricane produced by Hawker 
Aircraft Co. And big streamer recounts triumphs won by craft—‘‘from 


the first of the few to the last of 


the thousands,”"—in 1935 Brussels 


Exhibition, in Battle ef France, at Dunkirk, in Battle of Britain, and in 


tampaigns of Narvik, Russia, Iran, Malta, Africa, Burma, Sicily, Italy, and 
ormandy. Banner laid on fuselage cites use of plane, in such forms as 


Fleet Air Arm fighter, fighter-bomber, catapult fighter, meteorological 
aircraft, single seat trainer, long range fighter, rocket fighter, etc. (British- 


Combine photo) 
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invasion. 


American equipment. 


Reports have it that BOAC 


green light from the British 


WORLDATA..... 


This month marks the 25th anniversary of Netherlands 
KLM. Per past accomplishments, KLM may well take 
@ prominent place in the world’s postwar air transport, 
but there are problems yet to be considered, such as 
matters of the present London management’s policies 
and the factors of the old management in Holland and 
the many employees stranded at the time of the German 


Another KLM question is the reported purchase of a 
large number of the new Avro Tudor transports, now 
in limited production in England. Also in initial pro- 
‘duction in Britain are the York, Shetland, and also the 
Huddersfield, the latter a craft on which details are 
yet to be released. The Tudor, developed from the York, 
is stated to have performance and capacities similar to 
the Lockheed Constellation, with cruising speed around 
300 mph. and accommodation for 68 passengers. 
price is reported to be less than that of the Constellation, 
a factor seen influencing airlines which once bought 


It's implied from Germany that Nazi bigwigs may escape 
the Reich in Me-264’s, one of which is said to have flown 
non-stop to Japan last year. 
production on the 264. Most likely escape plane would 
appear to be the Heinkel 274, transport version of the 
He-177 four-engine twin-prop bomber, known to have 
an 8,000-mi. range with crew and six passengers. Mean- 
time, a submarine is also rumored as the escape vehicle. 


Spitfires may, One of these days, be providing long 
range cover for far-flying bombers. Long confined to 
fairly short hops, “Spits” have now been fitted for distance 
work by the AAF at Wright Field. Two of these craft 
went: direct from assembly lines to the U.S., then were 
flown back within a few months by AAF test- pilots after 
having new range built into them. 


air service between Rio de Janeiro and Buenos Aires. Per- 
mission from Argentina and Brazil is implied by a state- 
ment to the effect that inauguration only awaits the 


.. « By “VISTA” 


Tudor’s 


But official circles doubt 


is planning to start regular 


Government. 








the old English Mayo Com- 
posite aircraft, using as lower 
component a Ju-88 with radio 
control and carrying about 
two tons of explosive in the 
fuselage and an Me-109 fight- 
er with the remote control 
equipment as the pick-a-back 
unit. 

Results are termed nil so 
far, control being imperfect; 
and tied together the planes 
are slow and easy fighter 
prey. 


*INTERNATIONAL BRIEFS* 


Though still on the secret list, 
Britain’s Tempest fighter has 
made its debut in several photos 
showing it in ‘‘robomb” chases. 
Features. are very long eliptical 
wings and tail surfaces, also a 
stubby Typhoon-like nose, ac- 
counted for by use of 2,200-hp. 
Napier Sabre engine. 


The fading Germans are said to 
have come up with a new high- 
altitude fighter to combat ex- 
pected raids by Boeing B-29’s. 
Known as the Henschel 130, it 





has three engines, two for driv- 
ing propellers and the third to 


Pa 





operate cabin and engine super- 
chargers. But the three proto- 
type craft are reported to have 
crashed. 


De Havilland has developed a 
new twin-Gipsy-engined feeder- 
line plane with eight-passenger 
capacity to succeed the well- 
known Dragon series. A suit- 
able name is now sought. 


Lord Knollys of BOAC has told 
a London audience that trans- 
ocean airports would probably 
be served by helicopters operat- . 
ing from surrounding metropoli- 
tan centers. He also predicted 
24-hr. service to India, 60-hr. 
trips to Australia, and 66-hr. 
service to New Zealand on 
superskyliners weighing more 
than 50 tons. 


Quantas Empire Airways has 
been operating a 3,500-mi. air- 
line from Australia to Ceylon for 
more than a hg according to 
recent offici announcements. 
This route was opened as an 
official BOAC alternate. It was 
initially surveyed by Richard 
Archbold, ; 


Government of Portugal has 
granted permission to American 
Export Airlines to continue 
service between America and 
that country for the period of 
one year. 


237 





Locke Clow 


H 
YDRAULIC COMPONENTS FOR MILITARY AIRCRA 





Gun Turret Control Valve Model 0404-¥2 
Gun Turret Control ¥ 


Model po5s-¥3 


Hydraulic Motor Model co2 


Gun Elevator Cylinder 
Model 0601-Y! 


4 et 

















NY 


XN 
—. 
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United Aircraft Corp. reports 
net income of $8.450,113 or 
$2.93 a share for the six 
months ended June 30, com- 
pared with $4,070,163 or $1.41 
g share for the like 1943 pe- 
riod. Shipments were $419,925- 
815 against $333,798,454 a year 
ago. Shipments in the June 
quarter were $204,645.801. The 
company’s reconversion and 
Inventory, write-off reserves 
now stand at ~ $34,135,000. 
Loans made in connection 
with government emergency 

nt contracts are down to 
$1,223,500 from $37,774,000 two 
years ago. 


Bendix Aviation Corp. reports 
net sales for nine months 
ended June 30 of $663,586,477 
compared with $643,148,412 in 
the like previous fiscal period. 
Net income was $12,159,486 or 
$5.74 a share against $11,995,- 
931 or $5.67 a share. Price re- 
duction totaled $62,305,000 for 
the eight months, according to 
Pres. Ernest R. Breech. 


American Airlines reports net 
profits for the six months to 
June 3 were $2,165,035 or $3.58 
a share against $2,814,915 or 
$4.71 a share last year. Pres. 
A. N. Kemp said that heavy 
traffic is expected to continue 
throughout the war period. 


Fairchild Engine & Airplane 
Corp. reports sales of $102,- 
450,364 for 1943 compared with 
$47,800,224 in 1942. Net in- 
come was $1,827,211 or $1.75 a 
share against $626,744 or 60c. a 
Share in 1942. Postwar re- 
serves at the end of 1943 to- 
taled $2.221.609, including 
$500,000 transferred from the 
earned surplus and an amount 
equal to the $919,654 postwar 
excess profits tax rebate ac- 
crued in 1943. 


Dividends: Rohr Aircraft de- 
Clared a 25c. dividend payable 
Sept. 11... Air Associates 
paid a regular-dividend of 20c. 
on Sept. 8 as well as an extra 
dividend of the same amount 
... Continental Motors paid 
a dividend of 15c. a share on 
Sept. 22. - 


Sperry Corp. reports net prof- 
its of $4,413,287 or $2.10 a share 
for the six months to June 30 
against $4.242.813 or $2.11 a 
share in the like 1943 period. 
Shipments were 8 percent less 

for the first half of 1943. 
A further provision of $2,500,- 
000 was set aside for postwar 
contingencies. 


United Air Lines reports net 
Profits of $2,912,797 or $1.79 a 

for the six months to 
June 30, against $2,153.400 or 
$144 a share in the like 1943 
Period. Pres. W. A. Patterson 
Deinted out that present high 
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load factors and earnings 
could not be expected to con- 
tinue in the postwar period 


Kellett Aircraft Corp. reports 
sales for the first six months 
of $5,572.615 against $5,394.900 
in the same 1943 period, while 
net earnings were $100.053 
against $128,087 for the first 
six months of 1943. 


Unfilled orders: Bendix re- 
ports unfilled orders of $677,- 
868,000 on June 30 compared 
with $1,042,431,000 a year ago 
... Fairchild Engine & Air- 
plane had unfilled orders of 
$156,000.000 on June 30 against 
$269,000,000 listed at the end 
of 1943. 


Penn-Central Airlines reports 
net earnings of $114,006 or 24c. 
a share for the quarter ended 
June 30 against $107,128 or 
22c. a share in the like 1943 
period. Six months net in- 
come was $61,490 or 13c. a 
share against $119,520 or 22c. a 
share a year ago. 


Loans: Solar Aireraft’s Pres. 
Edmund T. Price announced 
amendments to.the company’s 
loan agreement with banks 
raising allowable annual divi- 
dends from $161,000 to $232,- 
000, which makes possible pay- 
ment of dividends at the rate 
of 60c. a year, provided earn- 
ings continue at present rates. 
Solar’s bank loans have been 
cut from $6,175,000 to $3,900,- 
000 . . . Ex-Cell-O has bor- 
rowed $6,000,000 out of its $15,- 
000,000 V-loan agreement with 
banks ... Packard Motor Car 
Co. has a $30,000,000 bank 
credit agreement expiring Dec. 
31, 1947. 


Cutbacks: Stewart - Warner 
Corp. shows a net decrease of 
28 percent in unfilled orders 
since the end of 1943, with 
the order backlog now stand- 
ing at $80,000,000, according to 
Pres. James S. Knowlson ... 
Sperry shipments in the cur- 
rent half year will show a 
further reduction in volume 
compared with the first half of 
the year, according to Pres. 
T. A. Morgan. 

Borg-Warner Corp. reports 
net earnings’ for the _ six 
months to June 30 were $4,- 
091.617 or $1.75 a share against 
$4,665,477 in the same 1943 


period. 


Stewart-Warner Corp. reports 
net profits of $1,733,197 or 89c. 
a share for the first half of 
1944. No report was issued for 
the comparative 1943 period. 


Western Air Lines reports net 
profit for the six months to 
June 30 of $43,233 or 10c. a 





share compared with $71,767 





ADDING IT UP......... ..By RAY HOADLEY 


Airline earnings. Although most airlines reported an 
anticipated decline in profits for the first six months of 
1944, the important thing about these reports was the 
vast improvement shown in earnings for the second 
quarter. Not only did the lines have more equipment 
with which to operate but, equally impressive, they were 
able to report that operating costs were under better 
control. Some lines were able to record their first 
increases in flight schedules since the spring of 1942 
when substantial parts of their fleets were turned over 
to the Army. 


Future Prospects. Further gains in airline profits in the 
months immediately ahead should bring results for 1944 
somewhat ahead of last year. Penn-Central showed July 
net before taxes of about $165,000 compared with $156,000 
in June and $90,000 in May. American Airlines should 
have a fleet of 73 planes by the end of October as com- 
pared to 79 in the early part of 1942. By the end of the 
year all lines probably will be operating as much equip- 
ment as they did in 1941, possibly more. 


Excess profits. Ways and Means Committee of the House 
of Representatives has its staff of experts preparing sev- 
eral alternative programs of tax adjustments. Termina- 
tion dates for the excess profits tax is one of the matters 
under consideration. Some members of the committee 
feel that Congress should enact a joint resolution specify- 
ing that this levy should be cut 50 percent as soon as 
possible after Germany’s defeat and be abandoned alto- 
gether a month after the end of the war in the Pacific. 


Contract Cutbacks. It apparently is an integral] part of 
the recdnversion plans of WPB and the War and Navy 
Departments that contract cutbacks will hit converted 
industries first. That would seem to mean that as plane 
requirements drop, production will be concentrated in 
the regular aircraft companies. In the case of the auto- 
mobile companies, it is understood that Washington 
plans to accede as far as possible to their requests to free 
the entire facilities of a company at one time for motor 
car production. 


State taxes. The CAB has appointed a special com- 
mittee to look into the vexing matter of multiple state 
taxation of airline equipment. Under a resolution passed 
by Congress the committee has until next January to 
gather the facts on such tax troubles for presentation to 
Congress. The matter came to a head when the Supreme 
Court held that Minnesota could tax the entire fleet of 
Northwest Airlines despite the fact that six other states 
also tax portions of this airline’s equipment. 


War profits. Figures introduced by the CIO on aircraft 
profits before a Cohgressional committee recently were 
arranged to make it appear that stockholders and man- 
agement have been vastly overpaid in relation to the 
wages paid employees. The Aeronautical Chamber of 
Commerce, in reply, pointed out that aircraft stockholders 
are not as well off now as they were a year before Pearl 
Harbor. Stockholders of the eight largest concerns, the 
Chamber noted, have lost 26 percent in market value of 
their stock from the lowest point reached in 1940. Their 
dividends have increased 13 percent since 1940. The. net 
result was that stockholders lost an average of $6.62 in 
market value and gained $0.54c. in dividends in four years. 
Average weekly wages of aircraft workers, using the 
figures of the CIO, increased 47 percent from 1940 to 1942. 








or 17¢. a.share in the like 1943 
period. Pres: William A. Coul- 
ter said that passenger reve- 
nues were up 57 percent in the 
first half this year compared 
with the company’s first-half 
record in ’43.:,. ~$ 
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New Products: The Ex-Cell-O 





Corp. platis to-go into produc- 
tion on a new line of machines 
as soon as equipment is avail- 
able . . . American Central 
Mfg. Co., a subsidiary of Avia- 
tion Corp., has a contract to 
make peacetime “jeep” bodies 
for Willys-Overland Corp., ac- 
cording to late reports. 











B-29 Crews Above 30,000 Feet 
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AiResearch Pressurized Cabin 


Controls make it possible. They promise 


a new kind of air travel postwar 


O CARRY heavier bomb loads faster and farther 
than ever before, the giant Superfortress flies the 


substratosphere route! Away up there—30,000 feet: 


or more—where air is much too thin to sustain life 
without the aid of oxygen masks. 


It was too thin. /t isn’t any more inside the Boeing 
B-29 Superfortress. In its pressurized cabin, 
AiResearch controls constantly keep the air pressure 
at a safe “low altitude.” And at the same time these 
controls maintain a comfortable flow of fresh air 
through the cabin. 


Here men can live and breathe as at home, without 
oxygen masks or heavy, cumbersome clothing ...with- 
out nausea or dizziness however high they fly. 


AiResearch engineers worked long and closely 
with Boeing and the Army Air Forces to perfect the 
pressurized cabin. You'll hear more about this mir- 
acle of air control. A military achievement vital now, 
it will help make possible faster, smoother planes to 
speed postwar air travelers through the upper air in 
undreamed-of comfort. AiResearch Manufacturing 
Gompany, Los Angeles and Phoenix. 


AiResearch 


DIVISION OF 
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Aviation People 





tion. (TWA photos) 





GEORGE C. MITCHELL 
now heads CAB’s commit- 
tee to investigate multiple 
taxation of airlines by 
States, Committee was 
formed after Supreme Court 
decision in Northwest Air- 
lines case, in which court 
said law it upheld was in- 
equitable. (Underwood & 
Underwood photo) 






CAPT. JAMES YOUNG 
CRAIG has become chief 
pilot of American Export 
Airlines, succeeding Capt. 
Charles F. Blair, Jr., who 
returns to trans-atlantic run 
as flight Captain. Capt. 
Craig is Pensacola Naval 
§raduate. (AEA photo) . 
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JOHN A. COLLINGS (left) TWA’s operations v.-p. has 
been named v.-p. heading Transportation Dept., which 
embraces all operating and service functions of line. 
Field activities of department will be decentralized 
through three regional offices. JOHN B. THURSTON 
(right) lawyer and public accountant, has joined line's 
executive staff as head of new Industrial Engineering 
Div. Formerly comptroller of Fram Corp., Thurston was 
first president of Institute of Internal Auditors, and he 
was editor of the first book published by that organiza- 









HENRY. G. TARTER is 
named chief engineer of 
aircraft carburetor engineer- 
ing department of Bendix 
Products Div. of Bendix 
Aviation Corp. An Oregon 
State College and Pennsyl- 
vania U. grad, he was test 
engineer for 6 yr. at Phila. 
Naval Aircraft Factory be- 


fore joining Bendix in 1935. 


W. C. LAWRENCE, former 
director of development for 
American Airlines, has been 
named chief engineer of 
American Export Airlines, 
heading new department, 
former engineering sections 


of both operations and 
maintenance departments. 
1944 





GEORGE 0. STAYMAN 
goes from post of Cincin- 
nati City traffic manager to 
district traffic manager for 
Delta Air Lines, with terri- 
tory embracing Knoxville, 


Tenn., and other points con- 


tiguous to Cincinnati. He 
joined Delta in 1941, be- 
coming manager in Cincin- 
nati, home town, in °43. 





* RUSSELL H. LASCHE is 


appointed director of engi- 
neering. and research for 
Fairchild Camera & Instru- 
ment Corp. With Fairchild 
companies for 15 yr., he 
organized aerial photo pro- 
gram for Colombian govern- 
ment and made first air map 
of the Caribbean and photos 
of Orinoco headwaters. 





J. F. SCHIBLER (left) has been made 
assistant chief engineer for Taylorcraft 
Aviation Corp., and he will retain former 
duties-as engineering planning supervisor. 
Before joining Taylorcraft, Schibler was 
test mill and bearing engineer with Timken 
HAROLD J. WHITE 
(center) formerly in charge of Service 
Department, becomes project engineer on 


Roller Bearing Co. 





THOMAS J. DEEGAN be- 
comes Director of Public 
Relations for American Air- 


A. JACKSON KELLY, for- 
mer Pan Am division traffic 
manager in London, moves 
to LaGuardia Field as as- 
sistant to Atlantic Div. 
manager. He has been with 
Pan Am since 1937, and, 
in present position he suc- 
ceeds Tolbert A. Rice, who 
has been transferred to 
United Kingdom offices. 


lines. Veteran newspaper 
and public relations coun- 
sellor, he has acted in ad- 
visory capacity to both 
War and Treasury Depart- 
ments. Prior to appoint- 


ment he was with Johnson 
(AA photo) 


& Johnson. 










; r : is CA: 

MERLE L. GALLAGHER (left) becomes UAL’s Boston 
station manager as company moves to establish direct 
service into New England. For past 18 mo. assistant to 
R. L. Dobie, eastern operations v.-p., Gallagher has been 
with UAL since 1932, and has served in both Canadian 
and Australian posts. GEORGE ESTILL (right) becomes 
line’s supervisor of cargo service procedure, working with 
operations officials analyzing cargo problems and stand- 
ardizing handling procedures throughout UAL system. 
Previously with D&RG railroad, he has been with UAL 
since 1940. (UAL photos) 


oe 


Models B and B-12. One of the oldest 
Taylorcraft employees in point of service, 
he was one of original eight-man staff with 
which company began operations in 1936. 
A third promotion involves DELMAR J. 
TOBAN (right), formerly in charge of 
Shipping Department, who has been ap- 
pointed manager of Taylorcraft’s Service 
Sales Department. 
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LONG LIFE! 


Tobe Capacitors are built to last. From winding 
to shipping, each step is under rigid inspection to 
maintain the high standard set by twenty years’ 
experience. 

Below is shown a Tobe RLO Type Capacitor. It 
is impregnated and filled with mineral oil, made 
with watchful care and—like all Tobe Capacitors 
—rated conservatively. Let us know about your 
capacitor problems. 


LONG LIFE ASSURED 





SPECIFICATIONS—TYPE RLO* CAPACITOR 


G00 VDC Single Units .01 to 2.0 Mfd. 
; Dual Units 05 t01.0 Mfd. 
Triple Units -05 to 0.5 Mfd. 

1,000 VDC Single Units .01 to 1.0 Mfd. 
Dual Units 05 t0 0.5 Mfd. 

Triple Units 0.1 and .25 Mfd, 


ST CAPACITANCE TOLERANCE—plus or minus 20%** 
TEST VOLTAGE —twice D.C. rating 

TING 
SHUNT 








—2,500 Volts D.C. 
TEMPERATURE—55° F. to 185° F. 
— .01 to 0.1 Mfd. —20,000 Megohms 
-25 to 0.5 Mfd.. —12,000 Megohms 
1.0 Mfd. —10,000 Megohms 
2.0 Mfd. — 5,000 Megohms 
POWER FACTOR —1,000 cycles—.002 to .005 
MOUNTING HOLE CENTERS: 21/4” except for the following capacitance 
values which are made in containers having 24” mounting 


centers: 
600 VDC— Single Units 1.0 and 2.0 Mfd. 
Dual Units 0.5 and 1.0 Mfd. 
Triple Units -25 and 0.5 Mfd. 
1,000 VOC-—Single Units 0.5 and 1.0 Mfd. 
Dual Units -25 and 0.5 Mfd. 
Triple Units 0.1 and .25 Mfd. 
“Data sheets showing complete code number for units having a 
specific capacitance value and voltage rating available on request. 
** Other tolerances available. e 


& 








© 
e to 
. ° 4 . passi 
UN A | 2 took t 

% ‘ : be pin 
@ small part in victory today 


AVIATION, October, 194 

















Side Slips 





allowed as to how he thought the 
way things were done before was all 
right. Seemed, said he, that the air- 
planes got bought without all these plans 
and sales programs, 

Anyhow, his remarks brought forth this 
story—a true one: 

A wealthy family operating a string of 
farms was eager to have a plane to use 
for convenience as well as the efficiency 
which its time-saving: would bring. So 
they got in touch with a dealer, seeking a 
demonstration. But getting that demon- 
stration was no‘easy matter: The dealer 
had a lot of other things to do and 
couldn’t be bothered, but eventually, under 
considerable pressure, he made a date 
to fly to the home farm and give the 
demonstration. On the way. however, 
he had a bit of trouble, finally cracking up 
ina field about two miles from the house. 

Making his ‘way to a phone, he called 
the prospect and said. bluntly. “T just 
cracked up over on So-and-so’s field; if 
you wanta see the plane, come on over 
and look at it.” 

Believe it or not. he was actually sur- 
prised when he didn’t make a sale. 


HE GROUP was discussing aircraft 
distribution, and one old die-hard 


This discussion of selling planes took 
us back a good many years—back to the 
days of what was to be the first ‘“‘flivver” 
plane, the old Curtiss Junior. The chap 
who taught us to fly (he had 50 hr. when 
we started) was cruising in a Junior 
over a university town where the “light 
of his life” was a student. Her sorority 
house was rather on the edge of town, in 
fact the other side of the street was va- 
cant for more than a block. 

Suddenly this chap got a brilliant 
demonstration idea; he’d land right in 
the street and taxi up to the front door 
to call on her—thereby proving that those 
ships could really land on a dime and be 
handled easily; besides he'd get to see 
the lady. No sooner thought than done. 
He made a honey of a landing, then 
taxied up on the lawn, to be greeted 
effusively by not one gal but a whole 
houseful of them. 

Only thing wrong with the deal was a 
yassing motorcycle cop. He immediately 
took the attitude that “this guy” ought to 
be pinched for something, but he couldn't 
figure out what. No matter, he did nab 
the fellow, and after getting him in the 
hoosegow it took the city attorney all 
day to figure out a charge—“operating 
a motor vehicle within the city limits 
without a muffler.” 

Paying the fine wasn’t too much of a 
groblem, but getting the lad out of town 
was. City fathers finally agreed he could 
taxi out of town without a muffler, and 
he was escorted down the unpaved 
street by the same motorcycle cop to the 
tity limits where, passing from city jur- 
isdiction, he could take off. And brother, 
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did that cop get a prop-dusting as the 
city line was reached!) 

Sure, the deal got quite a bit of pub- 
licity—-some adverse, some right good. 
But we never could actually trace a sale 
to it. 


@ Ah, to be one of the airbrush designers 
and have no worries about aerodynamics, 
structures, power, economics—or even 
common sense! They draw such very 
pretty pictures of truly wondrous things. 
Like one recent ad illustration, showing a 
gargantuan. flying wing with integral 
floats. Its range, says the caption, “may 
be 10,000 mi., bringing world centers into 
a proximity measured well within a 24-hr. 
day.” Yet it would have a machine shop 
and carry reserve motors. 

Turn back, oh time in thy flight, we 
gotta whip up some new parts and change 
an engine, 


FEES 








@ The complexity of modern airplanes is 
almost matched by the job-wanderings of 
some of the people in the industry. The 
other day, for example, a man whom we'll 
call Zilch was thinking of changing pas- 
tures, so he called a friend, who'd best 
be called Smathers, to see what could be 
done about joining Smathers’ company. 

Things were progressing fairly well, 
but all of a sudden Smathers called Zilch 
to say he was out of a job, how about 
his joining Zilch’s company. The very 
next day Zilch called Smathers to ask, 
“Did you know Jones has leit vour com- 
pany—just called me to see about a job.” 
“Yeah,” replied Smathers, “I fired him.” 
At last reports Zilch was still with his 
original company; both Smathers and 
Jones were making final arrangements to 
join his firm. 

Is there a termination expert in the 
house? 





Why's Maguire so worried about reconversion 


—Il've got the answer right here in my yo-yo! 
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Products and Practices 


‘This selected information on new publications and products. is 
offered by the "AVIATION" Reader's Service through cooperation 
with the manufacturers. It helps executives save valuable time, 
provides profit through convenience. To obtain literature or addi- 
tional data on new products described, simply fill in form below, 
clip it to your letterhead, and mail. There is no cost, no obligation. 





ENGINEERING DATA 


Self-Locking Nuts....... oie 


Combination catalog and data book on 
“Hsna” elastic stop nuts is offered by 
Elastic Stop Nut Corp., Union, N. J. 
Book covers hex, anchor, and clinch types, 
also contains data for design engineers 
and suggestions for applications. 


Pressure-Lube Study .............. 2 


Lubrication, technical publication of the 
Texas Co., New York, considers ‘The 
Action of Extreme Pressure Lubricants” 
in August issue. pemnsing with idea of 
E. E. Hendrick in 1869 that “body” in 
lubricating oil was simply another name 
for specific gravity, which might be ob- 
tained by addition of oxide of lead to 
light oils, study covers technical details 
of friction and application of extreme 
pressure lubricants, 


Aircraft Control Terminals......... 3 


Tru-Loc Aircraft Terminals is title of 
new.booklet published by American Chain 
& Cable Co., Detroit. It contains descrip- 
tions and data on swaged terminals of 
varied types. 


Stainless Steel ............0c002000 4 


Design Data on High Tensile Stainless 
Steel Sheets for Structural Purposes, pub- 
lished by American Rolling Mill Co., Mid- 
dletown, Ohio, is new handbook intended 
to aid designers and engineers in accu- 
rately proportioning stronger and lighter 
aircraft structures and components. It 
contains test results and discussions on 


sion and tension data, mechanical prop- 
erties, and other information. 


THPUIIEIENS nc cccscccncceseseccess © 


New methods of aircraft turnbuckle 
production and their results are described 
in booklet offered by Reliable Electric Co., 
Chicago. \ 


Synthetic Resin Glue..... eeake 


Information is available on new syn- 
thetic resin glue produced by Casein Co. 
of America, New York, reported to set at 
room temperature and to be completely 
durable for wood joints which cannot be 
treated, such as in thick laminations for 
propellers, aircraft spars, and certain 
assemblies. 


Plasticized "Leather" ............. 7 


Southern Friction Materials Co., Char- 
lotte, N. C., offers bulletin on Cotton- 
leather, abrasion resistant plasticized 
cotton fabric suggested for oil-soaked 
clutch facings and other applications. 


Rupture-Proof Plastic Glass ........ 8 


Booklet describing laminated Lucite- 
Butacite sheeting for transparent panels 
in aircraft has been published by E. IL. 
duPont de Nemours & Co., Arlington, N. J. 
Described as being proof against rupture 
when subjected to gunfire, use of material 
permits quick sealing of holes, assisting 
in maintenance of air pressure in pres- 
surized cabins at high altitudes. 


Altitude Testing Chambers.......... 9 


Bulletin descriptive of altitude cham- 
bers made by Kold-Hold Mfg. Co., Lan- 
sing, Mich., has been issued. Chambers 
enable. manufacturer to test products at 





“Armco” sheets in quarter, half, three- various altitudes, temperatures, and ° 
quarter, and full-hard tempers, compres- humidities. 
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PRODUCTION 
Heat-Treat Guide.................10 


Complete information on heat treat. 
ment of all Carpenter matched tool steels 
is given in new heat-treat guide publish 
by Carpenter Steel Co., Reading, Py» 
Guide covers type analysis, forging heat 
normalizing heat, annealing treatment, 
hardening treatment, furnace atmosphere. 
and recommended drawing range, jp 
addition to method of determining hari. 
ness for various drawing temperatures, 


270 O..2 '@ athe elgcaceate na? « ce al 


Refractories 


Bulletin describing new series of basic, 
acid and neutral refactories designed for 
rapid emplacement on furnace linings by 
air stream and water, is offered by Basic 
Refractories, Cleveland. 


Radiant Heat ...... 


The Near Infra-Red Process is booklet 
describing use of this radiant heat. process 
issued by Fostoria Pressed Steel Corp, 
Fostoria, Ohio. 


Storage Battery Weiding.......... 3 


Welding with storage batteries as a 
battery source is described in new book- 
let issued by Progressive Welder (Co, 
Detroit, titled The How and Why of Stor. 
age Battery Welding. Questions relating 
to costs, operation, maintenance, design 
and installation are posed and answered, 


A.C. Are Welder..............5.. 14 


Bulletin descriptive of basic engineer- 
ing idea in continuous a.c. are welding, 
covering two differently sized welders in 
four models each, is offered by Ergolyte 
Mfg. Co., Philadelphia. 


Degreasing ......... 


Booklet Solvent Degreasing emphasizes 
fundamental practices for economical use 
of degreasing solvents in metal cleaning 
departments of industrial plants and 
describes typical designs of degreasers. 
It is offered by Detrex Corp., Detroit. 


ROTTER T TRE Pe Ce 1b 


Reliable Spring & Wire Forms (Co, 
Cleveland, has issued new catalog describ- 
ing line of springs. Tables for figuring 
weight, detailed drawings of end finishes, 
and spring design chart are given. 


MACHINERY & ACCESSORIES 


Belt Drive Equipment.............. "7 


Split pulleys and bushings, shaft col 
lars, shaft hangers and bearings, split and 
solid conveyor pulleys, high-torque moto 
pulleys, belting, and ‘“Eeon-o-matic 
drives for short-center flat-belt drives, até 
described in new cata issued by 
American Pulley Co., Philadelphia. r- 
plication and design of group drives alt 
also discussed. 








Fatigue Testing Machine........-.- 


Bulletin on its line of vibration fatigue 
testing machines has just been issued bY 
All American Tool & Mtg. Co., . Chicago. 
Model 10HA is designed to subject parts 
up to 10 Ib. in weight to vibrations pro 
duced horizontally in simple harmon 
motion. It has range from 10 to 55 cycit 
ps. (600 to 3,300 pm.) which are increasé 
and decreased automatically at uniform 
rate. 


Hydraulic Broaching Machine. ..... |! 

Bulletin descriptive of improvements : 
hydraulic broaching ne for sma 
parts work has just been issued by Zaga! 
Tool Co., Cleveland. 
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Cutting Tools ...........---+--++- 20 


Ground thread cutting tools and hobs 
are described in Bulletin 644, issued by 
Universal Engineering Corp, Cedar 
Rapids, Iowa. Included are instructions 
to customers for ordering hobs, taps, 
cutters, and leaders. 


Plastic Forming Tools............. 21 


New booklet, Tenite II Casting, issued 
by Tennessee Eastman Corp., Kingsport, 
Tenn., describes casting of new thermo- 
plastic material for forming tools. Pro- 
duct, states company, will form sheet 
metal into corners of die without becom- 
ing rounded, can be cast to finished size 
in die without scraping and polishing; is 
relatively unaffected by temperature 
changes, and may easily be made harder 
or softer. Finished casting is reported 
easily machined. 


Welding Electrode ............... 22 


Bulletin B6340 from Allis-Chalmers 
Mfg. Co., Milwaukee, describes new line of 
smooth-flowing arc welding electrodes 
with quiet arc characteristics, both in a.c. 
and d.c. types. 


Plastic Board ..........-..eee0002 223 


Physical properties of Walesite, lami- 
nated lignin plastic board used in Wales 
plate. sets and hole punching units, is 
considered in Bulletin 6 issued by Wales- 
Strippit Corp., North Tonawanda, N. Y 


Grinder Unit ............22000226 24 


Bulletin No. 318, from Baldor Electric 
Co., St. Louis, describes new 7-in grinder, 
in company’s 7100 Series. Grinder is re- 
ported to have 100 percent overload 
capacity. Feature is inclusion of pre-lub- 
ricated ball bearings. 


ELECTRICAL 


Pressure Switch.................. 25 


Developed for use where there is need 
for a small compact unit that will open or 
close circuit at predetermined pressure, 
new pressure switch made by Hawk Tool 
& Engineering Co., Detroit, is described 
in catalog sheet just issued by company. 


Capacitor Catalog ............... 26 


Dry electrolytic capacitors developed by 
Sprague Electric Co., North Adams, Mass., 
are described in new catalog. Capacitors 
are available in various combinations of 
capacity and voltage ratings to suit re- 
quirements. 


Welder Controls ................. 27 


_ Weltronic Co., Detroit, announces Bulle- 
tin WT-40-41 covering application, opera- 
tion, description, specifications, and fea- 
tures of its full-electronic seam welder 
controls, improved Models 40 and 41. 
Both instruments are described as com- 
plete machine controls which have been 
incorporated into single interchangeable- 
panel type cabinets. 


Tack Welding Control............ 28 


Bulletin describing and giving full tech- 
nical information on Wilson Type 30 
special tack welding circuit control panel 
is available from Air Reduction Co., New 
York. Control is described as new and 
improved panel with constant potential 
power supply. 


MANAGEMENT & EMPLOYEES 


Grinding Practice Film............ 29 


Bryant Chucking Grinder Co., Spring- 
field, Vt., announces new film of interest 
to plant engineers, tool and fixture design- 
ers, grinding room foremen, and produc- 
tion men. Shown are correct methods of 
internal grinding, chucking equipment, 
setups, and special and standard fixtures. 


Film on Welding.................. 30 

The Story of A. C. Welding is title of 
new all-color sound film offered by Gen- 
eral Electric Co., Schenectady, N. Y. This 
motion or tells detailed story of a.c. 
are welding. 


War Film @eeeceeeeeeeeeaeeeeeeneee 31 


Brief For. Invasion, listed as No. 6 of 
the “Why We Fight” series, is now ready 
for distribution by War Department’s 
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Motion Picture Branch, Industrial Serv- 
ices Div., New York City. Film high- 
lights for workers the need for enormous 
amounts of materials in war campaigns. 


Employee Safety................. 32 


Report titled Developing Safe Employ- 
ees has been issued by Safety Bureau of 


NEW PRODUCTS 


Metropolitan Life Insurance Co., New 
York City, to aid industry in fostering 
care on part of workers, both on and off 
job, as means to reduce accidents. Study 
is based on records of numerous indus- 
trial organizations. Safety through fit- 
ting right employees to right jobs is em- 
phasized, also integration of preventive 
elements in training programs. 





Latest Machine Tools 


Broach Sharpenar.................33 


New broach sharpener has been de- 
veloped by Colonial Broach Co., Detroit, 
to handle virtually any broach in use. It 
is designed to sharpen flat, spline, and 
serrated types up to 7 ft. long with max. 
dia. of 6 in. Sliding head is of light- 
weight aluminum alloy and is supported 
and guided by full anti-friction double- 
row rollers. Dual-ratio micrometer hand 
wheel is incorporated to maintain iden- 
tical steps per tooth in regrinding, and 
roller curtain design protects ways of ma- 
chine when table is moved. Universal 
positioning and movement of wheel are 
obtained by use of vertical column, a 
cross slide mounted on graduated sup- 
port, and a graduated wheel head mount- 
ing. Headstocks for cylindrical broach 
sharpening are provided, with reduction 
gear giving spindle speeds of 200 and 400 
rpm. Tailstocks have quick-release 
= centers.—AVIATION, Oct., 
’ 


Midget Milling Cutters........... .34 


Midget milling cutters with ‘%-in. 
shanks are announced by Severance Tool 
Industries, Saginaw, Mich., and are avail- 
able in ten standard shapes from stock, 


packed singly or in sets in kit box.— 
AVIATION, Oct., ’44. 
Automatic Reamer............ aE Op 


Pines Engineering Co., Aurora, Ill., is 
marketing new combination automatic 
reaming and burring profiler for handling 
tubes up to 6 in. o.d. and lengths from 
8 to 60 ft. or longer. Head assemblies, 
consisting of spindles and chucks, are 
suspended on flanged wheels anchored to 
channel iron track. One car can be 
positioned for processing any length of 
tube, and tubes are fed by automatic 


reel mechanism, which selects tubes from 
storage rails regardless of diameter. In- 
dexing mechanism, automatic self-center- 
ing chucks, and spindle advance are actu- 
ated hydraulically. Same type machine 
is also used for threading, flaring, burring, 
turning, boring, and chamfering.—AVIA- 
TION, Oct., ’44. 


Radius Dresser.......... Seah este GRE 


U. S. Tool & Mfg. Co., Dearborn, Mich., 
announces new dual-purpose angle-cor- 
recting radius dresser which is designed 
to dress corrected radius on a wheel for 
grinding compound and compound-com- 
plex forms on’ flat form tools. Tool em- 
ploys direct-reading principle. Procedure 


~~ 





is: (1) Swing diamond dresser arm 
mechanism through specified number of 
degrees, as indicated on scale, and lock 
in position. Reading is taken directly 
from print, and if a 20 deg. relief angle 
is called for,-dresser is set at 20 deg.; 
(2) radius dresser is then put on chuck, 
on center line of wheel, and is dressed to 
radius required. For compound-complex 
angle, same procedure is followed, with 
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In any opening, Kinnear Rolling 
Doors provide the space-saving econ- 
omy and time-saving convenience of 
coiling upward action. The rugged 
interlocking-steel-slat curtain opens 
straight upward and coils compactly 
above the lintel—the doors open out 
of the way and leave floor, wall and 
ceiling space clear and usable at all 
times. They give extra protection 
against intrusion, fire, wind, weather 
and accidental damage. Any size, with 
motor or manual operation. Write 
for details. The Kinnear: Mfg. Co., 
1440-60 Fields Ave., Columbus ‘16, O. 





base of dresser being swung away from 
parade bar of chuck, using upper right 
nd corner of base of dresser as pivot 
puint. Angle is read directly from blue- 
print as before.—AVIATION. Oct... '44. 


Nut Tapping Machine..............37 


Described as delivering four nuts simul- 
tanevusly to four tapping stations by 
means of two hopper feeding mechanisms, 
each equipped with two adjustable chutes, 
new high speed automatic nut tapping 
machine has been developed by Bodine 
Corp., Bridgeport, Conn. Feature empha- 
sized by maker is lead screw precision 


a 


control on all four spindles, -operated 
simultaneously by one segmental gear 
drive which starts taps at slow speed 
and reverses at double tapping speed. 
Threads on master screw and its spring- 
tensioned nut match those of tap. Screws 
and nuts are changed when tap pitch is 
changed. Two sizes may be tapped at one 
time. If commercial threads (classes 1 
and 2) are to be tapped, lead control spin- 
dles are not required. Model 48 (illus- 
trated) is an automatic self-contained 
unit for tapping any nut blank that can 
be hopper fed, up to % in.—13 threads 
per inch in mild steel or its equivalent.— 
AVIATION, Oct., °44. 


Cylinder Block Processor...........38 


New automatic transfer-type processing 
machine for cylinder blocks is announced 
by The Cross Co., Detroit. Machine is 
designed to pick up work from conveyor, 
completely process it, eject it from ma- 
chine, and re-deliver it to conveyor. 
Photo shows machine with only a drilling 





and a tapping station, but units using 
same principle may be had for process. 
ing intricate work requiring a multiplj. 
city of operations.—AVIATION, Oct., '44, 


Universal Fly Cutter ..............39 


Newfield Machined Parts Co., Los An. 
geles, announces universal fly cutter, 
utilizing standard steel or carbide bits, 
which is designed to do the work of many 








TOOL ERS 
ROTATE 270° 


This tool may be used 


special cutters. 
for slotting, milling, boring, disk and gear 
cutting, and is adaptable for machining 


plastics and light metals as well as stee] 
on mills and drill presses. Standard bits 
are inserted in holders which may be 
rotated 270 deg. at right angles to shaft, 
permitting individual adjustment for 
width and depth of cuts. Each bit and 
holder is held by a single alien screw, 
Complicated cuts are broken down into 
simple units by grinding each bit for a 
portion of job, each tool being adjustable 
to perform multiple duties. Sizes 4, 6, 8, 
and 10 in. are available from stock and 
provide bore range of 1 to 1% in., bit 
capacities from 5/16 to % in., cut widths 
of % to 1 in., and four to six bit holders 
—AVIATION, Oct., '44. 


WN Wie coco. cuslrasds Cade b05.0 


For holding many sizes of small round 
stock, new type of drill jig called ‘‘Parlec” 
is offered by Universal Too! Co., Ingle- 
wood, Calif. Three sizes are fur handling 
work from % to over 2 in. dia. Body is 
ground top and bottom with 45 deg. angle 


ee 






















finished in center, and clamp is ground 


top and bottom with 30 deg. angle fin- 
ished in center.—AVIATION, Oct., ’44. 
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Slippery —a Good 
Lubricant. 
Softer than talc 


=? 
Conducts 
; Electricity ; 


ON 


You get far more than just a smooth, black liquid 
concentrate when you use Dag colloidal graphite. 
A versatile group of valuable properties is also at 

- your service. The most important of these properties 
are listed here. A color and a number is given to ee 
each for easy reference. : oe 
In the typical applications below, trace the record Maximum Purity 
of some of these properties. You can do this a 
simply by matching the ribbon colors against the 
property chart. — 
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2 6 14 13 


Particles Bear Like 
2, 6, 14, 13 Electric Charges 
CITATION: “Excellent Tk 


3, 3. Us. 1%, 19 electrical contact is ob- ——— m 


CITATION: ‘Die and 
punch life is increased 
and forgings having bet- 
ter finish are produced 
to closer tolerances with 
Dag colloidal graphite 
treated lubricants.” 


tained between copper 
oxide discs and adjacent 
metal electrodes in rec- 
tifiers when dry coat- 
ings of Dag colloidal 
graphite are used on 
the crystalline oxide 


surfaces.” 


Black and 


Opaque 
CITATION: “Dag colloidal graphite is 


10 ’ 
| Gas Adsorbent 
extensively used to impregnate asbestos 


packings for pumps handling chemicals 4 peer Pee eae ae Pri i ica 
and explosive fluids. It protects the pack- a 
ing against chemical action and provides | Little somes z 





1, 2, 3. 14, 8 


safe, dry lubrication.” 


yy, e L202 Miscible with 
Check viantont Vinide, aud 
and pick out those properties which 

you can use. Then state your prob- » 

lem to us and let our engineers give — ? 

you the benefit of their experience. It is quite possible 
that they have already studied a parallel application. You'll 
pin a medal on yourself for calling in Mr. Dag. 
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Dag, Oildag, Aquadag, Glydag, Castordag and Prodag are registered trade marks roam i — a 


of Acheson Colloids Corporation. Copr. 1944 by Acheson Colloids Corp. 
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Center Grinder and Drill Press......41 


Portable combined center grinder and 
aril press weighing 165 lb. is announced 
by Dalzen Tool Mfg. Co., Detroit. 
*hangeover from grinder to press is ac- 


complished by lifting pin and swinging 
dresser in or out of position. Height is 
67 in., floor space 15x21 in., and work 
table is 10x10 in. There is slotting for 
T-bolts. Standard length between centers 
is 39 in., with other lengths available. 
Capacity of drill press, which drills to 
center of 13 in. circle, is 4% in. Dresser 
is adjustable from 20 to 100 deg.— 
AVIATION, Oct., ’44, 


Tap Reconditioner,................42 


Model DTR-3 tap reconditioner, made 
by Detroit Tap & Tool Co., Detroit, has 
been redesigned with facilities for grind- 
ing full length of tap flutes in addition to 
machine’s original functions of chamfer- 
ing, spiral pointing, and spiral point pol- 
Ishing. Taps with 2, 8, 4, 5, or 6 flutes 
may be ground on one head, it is stated, 
and entire flute grinwene and spiral point- 
ing unit is now of sliding table type. 
New chamfering head employs quick- 
change type collet chucks for standard 
tap shank sizes. Spindle head is de- 
signed to accommodate interchangeably 
a wide range of motor types, voltages, 
he and frequencies. — AVIATION, 
ct., < 


Surface Grinder............2++++-243 


Designed for tool room use and light 
production work, model G-1 ‘‘DoAll” sur- 
face grinder has table travel of 21 in. 
and transverse travel of 744 in. with ver- 
tial wheel head adjustment of. 12 in., 
using 7 x x 1% in. wheel. Weight is 
2200 lb. Combined: hydraulic control is 
designed to eliminate all piping, this 
unit controlling five hydraulically actu- 
ated movements of machine. When un- 


29 


4 
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der automatic operation, cross feed screw 
disengages. Wheel head is raised or low- 
ered by graduated hand wheel operating 
vertical adjustment screw through single 
gear contact. Inbuilt hydraulic oil reser- 
voir and pump unit is rubber mounted. 
Lubrication is by automatic pressure. 
Manufacturer is Continental Machines Co., 
Minneapolis.—AVIATION, Oct., °44. 


Die Casting Machine..............44 


Lester-Phoenix, tInc., Cleveland, an- 
nounces two new high-speed, high-pres- 
sure die casting machines, one for zinc, 
tin, and lead alloys, and other for alu- 
minum, brass, and magnesium alloys, each 
being convertible from zinc to aluminum, 
and from aluminum to zinc. Designed for 
high production of small castings, zinc 
machine is stated to make 400 to 500 
shots per hour. Molten metal is injected 
by means of submerged plunger and goose- 
neck injection system, consisting of ni- 
trided alloy steel cylinder, hydraulically 
actuated plunger with cast iron rings, and 
removable gooseneck and nozzle. Pres- 
sures range from 2,200 psi. for 4-lb. cast- 
ing to 1,400 psi. for 6-lb. casting. Alu- 
minum machine has cold chamber injec- 
tion system, and pressures up to 20,000 
lb. are available. Three automatic timers 
control die movement and injection cycles. 
Machines may be operated manually or 
semi-automatically. An automatic cen- 
trally-located hydraulic ejector is pro- 
vided. Cold chamber for aluminum is 15 
ft. 3 in. long, 4 ft. wide, 6 ft. high, and 
weighs 10,000 Ib. Gooseneck machine is 
14 ft. 3 in. long, 3 ft. 9 in. wide, 7 ft. 
high, and weighs 10,500 lb.—AVIATION, 
Oct., '44. 


Turret Attachment................45 


‘“‘Madco” turret head, drill press turret 
attachment, is designed to enable single 
spindle drill presses to be used for mul- 
tiple spindle operations. Model illus- 
trated carries six individual spindles, tak- 
ing up to %-in. dia. drills. When press 
is equipped with reversible motor, head 
can also be used for tapping, reports 
maker, Machine Development Co., New 
York City. Unit is attached to lower end 
of drill press quill by means of locked 
collar. Chuck is replaced by special driv- 


ing mechanism, and by means of clutch, 
individual spindles are driven in alignment 
with main drill press spindle. To operate, 
worker raises lever and turns head to 
station desired, then lowers lever. Ball 
and detent arrangement indicates when 
head is in correct position, and clutch 
automatically engages and aligns spindle. 
Head comes po pes ates with six screw 
chucks furnished blank so that user may 
drill for his own tool applications, or 
with six adapters for No. 1 Jacobs chucks, 
cf a combination of both. Also available 
are adapters for Nos, 2 and 3 Jacob 
chucks, an d&utomatic indexing depth 
stop, and adapter -collar for attaching 
head to drill press.—AVIATION, Oct., ’44. 
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FOR HOT PLANES AND MEN 


Heat —I40 degrees, and more — 

maintenance crews in plane interiors, oven ho . 
Portable ventilating units, powered by gasoline engines, 
bring relief —draw hot air out, or shoot cool air In— 

one more war job for dependable Briggs & Stratto 


4-cycle air-cooled gasoline engines. 











During 25 years of continuous production Briggs & Stratton has built more than 
2,000,000 air-cooled 4-cycle gasoline engines. We are now well started on 
the 3rd million. Their trouble-free performance, easy ‘starting and economy. 
have made Briggs & Stratton leaders in the field—“preferred power” everywhere. 
BRIGGS & STRATTON CORPORATION, Milwaukee 1, Wisconsin, U. S.A. ~ 
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Laboratory Furnace...............4 


Built. for industrial© laboratory usa 
where materials are to be heated in a 
Lp emears 3 atmosphere at_ temperatura 
above those attainable with metallic ep. 
ments, new laboratory_furnace is ap, 
nounced by Harper Electric Furnay 
Corp., Niagara Falls, N. Y. Maximun 


\ 





temperature is 2,750 deg. F. and operating 
temperature 2,500 deg. F. Furnaces ar 
equipped with silicon carbide muffle ani 
are heated with Globar_ brand non. 
metallic heating elements located abov 
and below muffle. Hither plug type a 
counter-balanced door is available. Fw. 
naces are made with these chamber 
dimensions: 25 in. high x 3% in wide xj 
in. deep, and 5% in. high x 6 in. wide x 
18 in. deep.—AVIATION, Oct., ’44. 


Six-Element. Oscillograph...........4] 


A smaller and lighter six-element os. 
cillograph, designed by General Electric 
Co., Schenectady, N. Y., is stated to be 
capable of recording simultaneously six 
different measurements—vibratory mo- 
tion of stresses set up in such parts a 
struts during flight, for example, or cur- 
rent or voltage performance of various 
types of electric equipment, Characteris- 
ties of circuits are translated into beams 
of light, each beam registering as a thin 
line on photographic paper.—AVIATION, 
Oct., '44. 


Carbide Tipped Tool................4 


Carboloy Co., Detroit, announces addi- 
tion of new %-in. carbide tipped tool to 
its line of Style 4 and Style 7 right ani 
left hand standard turning tools, avail- 
able in grade 78 and grade 883. Tip meas- 
ures 3/32 in. thick, 3/16 in. wide, by 5/16 
in. long.—AVIATION, Oct., ’44 


Fatigue Machine..................4 


New. oversize rotating beam fatigue 
machine, designed to help ‘“‘see around 
corners” in testing materials, is announced 
by Baldwin Locomotive Works, Philadel- 







phia. Model SF-10: has testing capacity 
from 0 to 10,000 in.-lb., adjustable by 
units of 5-in.-lb. (bending moment) 
position of weight on-beam.  Specimel 
length is adjustable from 3% to 9 
in.—AVIATION, Oct., °44. 
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Radius Grinding Fixture. so... ...¢3.50 


to solve a_problem in. the. 


juan s shop, odel B radius grinding 


fixture for — 3 i 

‘ered | e t by Hill Machine Co., 
te Ill, Stated to grind 180 deg. 
or any smaller are, and. certain angular 
or flat-edges or surfaces, fixture has col- 
umn which carries @ horizontal. spindle. 
On one end is operating hand wheel with 


disk and adjustable stops to limit ae 


of swing, and on, other.end is head wh 


has two microméter-set adjustablecross” 


slides at. right angles “to” each. other, 
Slides enable positioning of cutter so 
that center of tooth radius coincides with 
centerline of fixture spindle. Outer slide 
carries adapter plate onto which work is 
clamped. On inner side: of head: is .a 


gr. duated seale and lock plunger to secure _ 


acipter plate in the horizontal, when 
desired, or -in upper or lower vertical 
position. On base there is a graduated 


scale, also there is an adjustable spring ; 


stop for index. Furnished are diamon 
dresser and gage for squaring up first 
tooth face. It is reported that cutter ean 


be held so that it can be swung around. 


center of arc of tooth profile, and fixture 









ig designed to fix this center point on - 


line which is an extension of spindle axis. 
Hach tooth of cutter is ground by rotating 
spindle by means of handwheet through 
desired arc. As each tooth is. ground, 
table is traversed to clear wheel and 
cutter is indexed to next tooth. Maker 
states teeth can be ground at any -posi- 
= on face of wheel.—AVIATION, Oct., 


Hydraulic Speed Press ............51 


“Corsair”, new air hydraulic, gap-type 
speed press, made by. Studebaker Ma- 
chine Co., Maywood, Ill., is designed to 
exert maximum pressure of 1% ton when 







hand or foot control is pushed down, ram 
tr veling set stroke from 1/32 to 2% in. 
and delivering pre-selected ‘pressure. 
When control is released, ram retracts 
automatically.—AVIATION, - Oct.,. ’44, 


Corrosion-Preventive Filter,......,.52 


Hilliard Corp. Elmira, N. Y., announces ~ 


‘Filleo” corrosion-preventive filter and 


sprayer, designed for spraying rust, and - 


corrosion-preventives on metal 


including internal mechanism of aircraft 


engines. Unit consists of tank, - filter 
Ait with heaters, motor, and hose,— 
AVIATION; O6t,) 44.0005 


AVIATION, October, 1944 
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~ Uses new 
‘or broken 
flute ends 


... no threading 


---no soldering 








® Standard thread sizes to fit most angle 
drills. 


® Drive pin provides positive, non-slip drive. 
® Precision bored collet assures concentricity. o. 


® Simple rough ground notch (can be done, 
on any bench grinder) prepares drill for 
use . .. Slides past drive pin in body. 


® Lock nut has inside taper to match collet 
nose . . . locks smoothly and firmly. 


95c down, depending on quantity. 















A Great 























This amazing new tool solves several drill problems: Saves time and is 
easy to use. Does not gall drill shank . . . increases life of drills two or three 
times. Nothing to wear out. Reduces costs . . . in some plants the savings on 
drill costs alone have paid for these adaptors the first day! Prices range from 


Order a quantity... specify spindle thread and drill sizes 


ZEPHYR 


HIGH QUALITY PRECISION TOOLS 






ZEPHYR MANUFACTURING COMPANY 
Factory and Head Office 

201 Hindry Avenue, Inglewood, California 

Eastern Branch Office: 609 Stephenson Bldg., Detroit 2, Mich. 








FOR THAT NEW PRODUCT... 














Compact, thoroughly engineered Black & Decker motors have 
proved their dependability in over three thousand special appli- 
cations. @ Important in providing the quality of motor perform- 
ance so necessary for successful product operation is our thirty 
years” experience in the small aleliolmmits (eM MBA hall (mol eim@mesloli lel cele 


nlirely devoted. to producing forthe war effort, 


turing facilitiés, areé 
gh. Pl ey hy hes 7 


bf EFS, A 






“we shall be glad to talk with 


THOROUGH ENGINEERING is the basic facto: bet.ine the success- 


ful operation of this de-i« pump motor and muny-other special 


application motors we ha designed for «all 2.5 of Cavipment ) 
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Shop Equipment & Accessories 


en ere | 


“Cel-O-Seal’’ caps, developed by I. F. 
Schuler Co., San cisco, western dis- 
putor. for maker, &. !. duPont de 
Nemours & Co., Wilmington, Del., are 
designed to protect aircraft tubing and 





hex nuts against dirt, careless handling, 
and Laagmering. Caps are hood enclosures 
made of non-fibrous cellulose. Applied by 
hand, they shrink in drying and conform 
to contours. Re-opening of once-sealed 
tube is quickly detected.—AVIATION, 


Potentiometer....................54 


New version of company’s type 58 wire- 
bound potentiometer or rheostat made by 
Clarostat Mfg. Co., Brooklyn, is described 
as control capable of coping with extreme 
vibration and mechanical abuse. Metal 
strap on shaft face provides for two- 
position locating pin and grounds metal 
cover clinched to it. Cover, keyed in 
place, is dustproof. Bushing is keyed 
into Bakelite case. Center rail and ter- 
minal are one-piece, and there is. direct 
connection between winding and L and 
R terminal lugs. There is zero hopoff at 
terminal and 1,500 v. breakdown insula- 
tion between winding and shaft. Ratings: 
Linear, 3. watts; ‘“‘V’’ and ‘‘W”’ tapers, 
2 watt; “L,”’ ‘“N,” and ‘‘U” tapers; 1.5 
watts... Resistance: Linear, 1 to 75,000 
ohms; tapered, 10 to 50,000 ohms.— 
AVIATION, Oct., ’44. 


Solder For Aluminum ..............55 


“EutecRod 199” is’ described as new 
free-flowing soft solder welding rod for 
use on aluminum and aluminum alloys. 
Manufacturer is Eutectic Welding Alleys 
Co.. New York. It is reported employed 
like the. old lead-tin solders would be 
used on tin-plate or brass and copper; and 
it is stated that in long laps it makes 
joints of moderate strength but should be 
used generally as a. seal. It is suitable 
for applications where completed joint 
will not be heated over 212 deg. under 
iad conditions.—AVIATION,  Oct., 


A.C,-D.C. Electrode ...............56 


Designed for welding light-gage chrome- 
moly and similar steels used in aircraft, 
hew ‘‘Airco” No. 90-A electrode, made by 
Air Reduction Co., New York, is reported 
to nake better appearing deposits, and to 

ve stronger arc action and reduced 
terference, while permitting oper- 

eng "pera yp + 

5 6 a.c.-d.c. 
trode is.available in 1/16, 5/64, and 
3/32-in. dia.—AVIATION, Oct., laa 


liquid Level Gage............... ..57 
Developed for use in bomb bay fuel 
tanks, mew leakproof liquid level gage, 
made by Rochester Mfg. Co., Rochester, 
N. Y., utilizes float which, with its “Al- 


AVIATION, October, 1944 


nico”. permanent magnet, travels - verti- 
cally up and down within a tube which 
has a spirally cut slot guiding float and 
causing it to turn in accordance with level 
of fuel. Motion of float is tmparted to 
dial indicator by magnetic action through 
solid non-magnetic metal floor, which 
separates dial chamber from tank inte- 
rior. Gages have white fluorescent or 
phosphorescent markings against dull 
black dial, or vice versa. Dial swings 
through 300 deg. arc, and graduations are 
widely spaced. Both side- and top-view 
dials are available.—AVIATION, Oct., ’44. 


Engine-Driven Fuel Pump...........58 


To withstand extreme temperature 
ranges, new lightweight, high-pressure 
engine driven gasoline pump is announced 
by Romac Pump Co., Elyria, Ohio. Weigh- 
ing 2% Ib., pump is stated to deliver 400 
gph. at 2,500 rpm., and it has pressure 
range of from 6 to 35 lb. psi.—AVIATION, 
Oct., ’44, 3 


Four-Way Control Vaive ........... 59 


For permitting regulation of high-pres- 
sure hydraulic system with ‘“Isodraulic”’ 
remote control system, and stated to 
eliminate cable controls, push-pull rods, 
and other mechanical controls, new re- 
mote positioning four-way control valve 
is announced by Adel Precision Products 
Corp., Burbank, Calif. Unit has 16 gpm. 
flow, 3,000 psi. and is designed for % in. 


lines. In combination with other units, 
new valve is adaptable for installations, 
such as wing flaps, dive brakes, and 


— nose wheels.—AVIATION, Oct., 


Compressor Control...............60 


Stated to combirfe seven devices for 
control of compressor operations into one 
instrument, Manning, Maxwell & Moore, 
Bridgeport, Conn., announces Ashcroft 
“Compressor-Trol”’.. Designed to elimi- 
nate pipe and fittings, it is made in three 
sizes, %, and 1% in., to cover all 
requirements of tank mounted compres- 
sors up to 15 hp. or 60 cu. ft. per min. 
Unit is equipped with “Duraswitch”’ with 
either electric or mechanical attachment 
for operating two-way unloading valve. 
Muffler on compressor discharges into 
tank and acts to break up discharge and 
disperse air in manner which is stated to 
insure adequate P geen with cooler gases 
in tank to redu temperature and mois- 
bag aa before delivery.—AVIATION, 

ict. 4 
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DIE-CUTTING of Booth felt 


parts is a precision job .. . often 


to tolerances in thousandths of 


an inch. Every die in the vast 
Booth’ stock is accurate. Each 


Booth-designed machine has its 
skilled operator. Tothecontrolled 


qualities in Booth “‘prescription” 


felts—made to suit your individ- 
ual requirements—add precision 
cutting. Exact duplicating of any 
felt part, re-ordered after a lapse 
of time, is considered a feat. 
Booth does it consistently. 

THE BOOTH FELT COMPANY 


Brooklyn, N. Y. 
Chicago, Ill. 


APPLICATION CHART AND SAMPLE 
KIT .. . Contains swatches of 
S.A.E. felt types, with specifica- 
tion tables. Write for it. (No 
sales follow-up.) - 






TRADE MARK 


PRECISION CUT 


FELT PARTS 
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Portable Coolant System ..........61 


Designed for application of coolants to 
grinders, cut-off saws, rye | machines, 
and such operations as fine abrasive cut- 
ting and honing, new portable ‘coolant 

stem is offered by Gray-Mills Co., 

vanston, Ill. Employed is No. 1100 cen- 
trifugal pump which has capacity of 1,200 
gph. (water) at 0 head, and 360 gph. at 
5 ft. head. Motor is 1/15 hp, with sealed 
bearings. Pump is also designed for in- 
built system and as a general purpose 
pump for sumps. Mounting bracket per- 
mits vertical or horizontal attachment, or 
+ on me rest on its base.—AVIATION, 
“Oct., * 


vA 
Portable Aircraft Heater ..........62 
\. Maving an output of from 275,000 to 
\,. 300,000 Btu. per hour, new portable, light 
Py weight aircraft heater is announced by 


.Harvey-Whipple,.inc., Springfield, Mass. 
acpmia! burns either gasoline or fuel oil, 


has automatic electric ition of ‘flame, 
and -is operated by gaso’ j 
ning in closeable-compartment with,con- 
trolled heat directed to carburetor and 
crankease. Power plant is designed to 
be moved quickly without wrenches. Unit 
is enclosed in insulated jacket and_bal- 
anced on rubber tired retractable wheels 
or on sled runners, Two 12 in. or six 
6 in. ducts, which may be folded back 
without disconnecting, may be_fitted. 
Generation of heat by indirect method is 
genes to be non-toxic.—AVIATION, Oct., 


Split-Contact Switches ............63 


Stated to simplify many complex elec- 
trical circuits, new line of -split-contact 
micro switches made by Micro Switch 
Corp., Freeport, Ill.,,.enables switching op- 
eration from d.c. control to a.c. control. 
Two sets of contacts are mechanically in- 
terlinked but electrically isolated. Trans- 
fer action is stated to be only’ a matter of 

« 





HERE ARE THE REASONS WHY 








diamond is No. 10. 


Sometimes chromium plate does not offer adequate protection to the base 
metal, however, when this occurs, it is generally evident that the coating 
is too thin or the plating procedure itself is at fault. 


BECAUSE ELLSTROM GAGES ARE CORRECTLY PLATED AND 
UNCONDITIONALLY GUARANTEED ACCURATE, all Ellstrom-made 
chromium plated gage blocks successfully resist the corroding effects of 
moisture or acids. This means still longer wear with greater precision. 


DEARBORN GAGE C 





CHROMIUM PLATING offers excellent resistance to wear principally 
because of its extreme hardness. Chromium is accepted as having 
a value of 1000 Brinell with a No. 9 position on the Mohs scale. The 


22035 BEECH STREET 
e DEARBORN, MICHIGAN 













vengine’ run . 





a few milliseconds, and control of four 
isolated circuits is by pairs, eliminaiing 
use of relays. Double throw switches 
have two contacts on both normally open 
and normally closed side. Outside dimen- 
sions are same as basic single pole switch. 
—AVIATION, Oct., °44. 


Aircraft Heater ...............+..64 


Vapor entraining system ‘which uses a 
capillary varorizing block in conjunction 
with. pre-heated combustion air, is new 
process used in series SRH aireraft heat- 
ers developed by Fluid Heat Div., Anchor 
Fence Post Co., Baltimore, Md. Flame is 
completely suspended to avoid oxide for- 
mations and is described as so stable that 
its characteristics remain the same re- 
gardless of altitude or speed. Barometric 
compensation permits operation up to 
40,000 ft. Multiple ‘heat exchanger com- 
partments are designed to give flame and 
hot gases travel of four times the length 
of exchanger. Models offer capacities of 
100,000 and 50,000 Btu./hr. ‘Total weight 
is'24% lb. for the former and 16 Ib. 6 oz. 
for the latter. Dimensions are 28 x 9 in. 
and 27 x.7 in., respectively... Blowers are 
available for ground operation.—AVIA- 
TION, Oct. '44, 


Aircraft Engine Starter............65 


Hobart Bros. Co., Troy, Ohio, announces 
new portable aircraft engine starter and 
battery charger. Unit is 300 amp., 45v. 
d.e. flat compound wound generator con- 
nected directly to Chrysler T-118 six-cyl- 
inder self-starting gasoline engine with 
battery ignition. It has separate but 
built-in exciter. Control panel cabinet in- 
cludes ammeter with shunt, voltmeter, 
generator field rheostat, and disconnecting 
switch, and it also has two separate 150 
amp. charging circuits with generator 
overload protection, provided with 175 
amp., 250v. ‘“‘Fusetron.’’ Unit is assembled 
under weatherproof canopy with doors.— 
AVIATION, Oct., ’44. 


Portable Power Unit..............66 


Independent’ and portable source of 
power for starting aircraft engines, check- 
ing and testing radio equipment and gun 
turrets, and recharging installed batter- 
ies is provided in improved portable 
power unit made by Pacific Airmotive, 
Glendale, Calif. Unit is powered with 
4-hp. gasoline engine, and 50 amp., 30 Vv. 
generator is mounted direct on crankshaft. 





AVIATION, October, 194 
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Capacity is 480 amp., 1,500 watt. Power 
, output is taken directly from two 12 v. 
patteries of 240 hr, each, stored power 
of which covers possible failure or dam- 
age to engine. Generator by-passes_bat- 
teries, when desired, for battery charging. 
—AVIATION, Oct., '44. > 


Oil Heating Unit..................67 


To provide heat transfer oil to. machines 
| which require elevated temperatures, 
. Youngstown Miller Co., Sandusky, Ohio, 
; nas developed oil heating unit, typical 
) mode! of which has 12.8 kw. of electric 
| heaters applied externally to heating 

rtion of tanks and capacity for 12: gal. 

of oil. It has three thermostats, each of 
which can be set to, desired tempera- 
tures. Selector switch changes controlled 
temperature. Heated oil is circulated by 
rotary pump driven by %-hp. 1,150-rpm. 
direct connected motor. Selector switch 
permits operation of pump without heat, 


pump with portion of heaters, or pump’ 


with all heaters. Float inside tank indi- 
cates Oil level, and thermometer shows 
temperature. By adjustments of thermo- 
stats, any three temperatures can be 
pre-selected between 200 and 500 deg.— 
AVIATION, Oct., '44. 













Direction-Indicator Compass.......68 


Designed for all types of passenger and 

o aircraft, new direct reading mag- 
jer direction-indicator compass is an- 
nounced by .Autoflight Corp., Burbank, 
Calif. Azimuth pointer rotates in front 


of fixed dial, and course reference lines 
are settable. Instrument uses standard 
34% in. luminous dial, graduated every 2 
deg., and it combines short time of swing 
or period with low value of overswing and 
s.— high lateral dynamic stability. Mechanism 

is immersed in compass fluid. Wide 

range temperature and magnetic com- 

pensation are provided within housing. 
.66 io weight is 1.1 lb.—AVIATION, Oct., 


ck- 
cun Je New Buna N Stock................69 
Sle Los Angeles Standard Rubber, Inc., Los 
vg Angeles, has developed new Buna N 
“ith resistant stock (233-5) which is reported 
Vy fo retain tensile strength of over 1,000 
aft lb. psi... and elongation of over 100 per- 
° cent after being subjected to aircraft 
engine oil at 300 F. for period of 70 hr. 
tis also stated to remain flexible at 40 
deg. F. below zero. Stock was designed 
for oil seals, oil rings, and other applica- 
Uons requiring resistance to aromatic 
fuels—-AVIATION, Oct., 44, 





Hameproof Glass Cloth............70 


_U. S. Rubber Co., New. York, has de- 
Yeloped new glass, flameproof, synthetic 
tubber coated cloth having several appli- 
cations in aircraft, such as ‘in sealing 
joints in metallic’ hot-air ducts. of - high 
altitude bombers and fighters. It is 
described as having high tensile strength, 
lightness and tear resistance, also to. be 
vil-proof, gasoline-proof, grease-proof, 
Water-proof, mildew and insect-proof. Is 

used for gun-bore-aligning targets. 
~AVIATION, Oct., '44. 
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In large and small standard 


For a third of a century the name HICKOK has been the sign 
of highest standard in quality. Here we illustrate but one of 
many aircraft instruments. This is an electrical resistance type 
thermometer operating on-D.C. voltage in conjunction: with 
resistance bulbs per A.N. spec. Average resistance 100 ohms. 
Enclosed nickel type. Calibrated for 12 or 24 volts D.C, 
Permits 25% change in voltage without undue error. Perma- 
nent magnet and moving coil type. Very thin construction. 
High torque with snappy response. Exceptional accuracy from 
60° below zero C, to 100° above. Write for literature. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


10525 Dupont Avenue . . Cleveland 3, Ohio 
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M5 VOLT 
DIRECT CURRENT 


POWER SUPPLY 





RUGS—for magnetic separa- 
rating packaging equipment 
wer supply for processing. 


IDUSTRIAL PLANTS—for DC motor 
operation, electric brakes, general test- 
ing and generator field excitation. 


* 


Federal’s exclusive CENTER 

CONTACT Selenium Recti- 

fier discs provide new pro- 

striae AG ita gules , ” tection against corrosive 
METALWORKT perating mag- atmosphere,arenow in Federal PowerSupply 

netic equipment such as grinders, equipment. FIRST IN THE FIELD....STANDARD 
chucks, lifts and vibrating hammers. , © FOR INDUSTRY. Write for Bulletins. 
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Detachable Hose Fitting .......++.-71 
lose fittings in detachable reusable 
form for use with low pressure hose 

form available from Aeroquip Cerp., Jack- 


gon, Mich. Each part of the fitting assem- 

bly is removable and replaceable without 

use of special tools, and making of assem- 

bly involves only screwing fitting to- 
ther without regard for torque.—AVIA- 
1ON, Oct., ’44 


Industrial Telescopes..............72 


“Borescopes”, industrial telescopes 
by Polan Industries, Huntington, 

W. Va., are designed to make accessible 
to the eye surfaces of long bores, such as 
internal surfaces of bored engine shafts, 
tubular bodies, and hydraulic and other 








cylinders, so that minute cracks or other 
faults may be detected. Coveri dia. 
range from 18/16 to 9 in., and bore length 
up to 80 ft., instruments are stated to 
combine highly corrected lens system and 
interior illumination. Illustration shows 
instrument with right-angle eye piece ex- 
tension.—AVIATION, Oct., '44 


Adjustable Tool Holder..... Dm incase 


Robert H. Clark Co., Beverly Hills, 

lif., announces new adjustable tool 
holder with vise grip, unit being designed 
to make possible use of any of four or 
more sizes of tool bits in same _ holder. 
Models available are 15 deg. sloping cut- 
ter channel type and the horizontal or 
parallel channel type in both right and 
eft hand offset, each type being available 
in several shank sizes. Vise-grip jaw 
holds bit vertically and horizontally with 
Pressure evenly distributed over entire 
holder channel.—_AVIATION, Oct., '44. 
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INDUSTRY'S NEW SOURCE OF CONTROLLED POWER 













































Buia ower DRIVES THE MERCURY DOWN 


When the mercury in the thermometer rises 
too high, many things  spoil—including 
tempers. But Fluid Power forces the tempera- 
ture down, makes synthetic cold one of man’s 
most useful servants. 


Your electrical refrigerator is a good ex- 
ample of this type of Fluid Power. In a closed 
system of tubing, liquids change into gases and 
back again to liquids. Heat is extracted, car- 
ried away, then dissipated into the air. 


Applications of this type of Fluid Power 
are expanding rapidly. Industry uses below- 
zero cabinets to obtain shrink fits. Home 
freezers may revelutionize the food storage 
problem. Air cooling and conditioning may 
eventually become standard in every home. 


If you are considering product development 
using this type of Fluid Power, ask a Parker 
engineer. He is familiar with the new advances 
and applications in this field. 
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He has the kind of “‘know- 


valuable. Write direct to 
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Snap Gage Spindle................74 


Sheffield Corp., Dayton, Ohio, announces 
new t of snap gage spindle for use 
with “Precisionaire’’ instrument, offering 
application .combining features of snap 
and air-flow gages. Spindle is designed 
for use on highly finished or soft plated 
parts without marring, as well as on thin- 
walled cylinders without collapsing them. 
Other uses are checking work while in 
machine and checking large or unwieldly 
parts which cannot be presented to gage. 
—AVIATION, Oct., '44. 


Broken Drill Adapter...............75 


Designed for use with small drills from 
No. 80 to No. 60, broken drill adapter is 
announced by Topflight Tool Co., Towson, 
Md. Accurate, concentric drilling is. re- 
ported to be assured through self-locking 
device which holds broken piece of drill 
firmly.—AVIATION, Oct., ’44. 


Metal Protective Coating.........76 


Described as perfected equipment and 
processing for dichromating of zinc coated 
steel and die cast parts, Udylite Corp., 
Detroit, announces new installation which 
is automatic in operation and stated to 
eliminate irregularities, largely through 
control of both time and temperature.— 
AVIATION, Oct., ’44. 


Fog Prevention ..........eeee000077 


Designed to prevent fogging of aircraft 
instruments, aerial camera. lenses, and 
other glass and plastic surfaces, ‘Anti- 
Fog” is announced by Merix Photo Co., 
Chicago.—AVIATION, Oct., ’44. 


Coolant Strainer .................78 


Designed for use over base intake of 
immersed centrifugal pumps in grinders, 
automatic screw machines, and other ma- 
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We don’t know how many plug gauges laid end to end it would 
require to reach Tokyo or Berlin, but we do know that we 
made 3,286,212 steel and chrome plug gauges to check many 
types of war implements that do reach our military objectives. 


Yes, precision has become the watchword of industry during 
this war, and it will continue to be a factor in those indus- 
tries that will be the leaders in peacetime production. 
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Remember the name Turner 
when you think of Precision. 
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chine tools, ‘‘Metex’’. knit wire mesh 
coolant strainer Model F, manufactured 
by Metal Textile Corp., Orange, N. J., 
bolts to pump shaft and centers strainer, 
which is drawn up on threaded bolts and 
sealed over intake. Feet or lugs of pump 
base casting imbed themselves in mesh. 
Openings in mesh, large in relation to 
wire size, are designed to provide large 
capacity to hold chips and dirt without 
clogging.—AVIATION, Oct., ’44, 


Carbide Thread Gages ............79 


Three styles of carbide thread plug 
gages are offered by Jansson Gage Co., 
Detroit. Solid carbide is used for smaller 
sizes, while larger sizes have carbide 
bushing over steel body. Range of sizes 
+ he ponage -112 to 8 in.—AVIATION, Oct., 


Plastic Tape Insulator.............80 


Designed for insulating wires, cables, 
and electrical equipment, and for splicing 
and for protection of equipment, wiring, 
and piping exposed to caustic or corrosive 
fumes, oil, grease or acids, ‘‘Fibron’’, new 
plastic tape is announced by Irvington 
Varnish & Insulator Co., Irvington, N. J. 
Made of Vinylite resin, tape is stated to 
be heat-sealing, flame resistant, and high 
in strength.—AVIATION, Oct., ’ 


Capacitor Motor ................. 81 


New 1/50-hp. capacitor motor is an- 
nounced by Eastern Air Devices, Brook- 
lyn, with these specifications: 60 cycles, 
115 v.; single phase, 3;400 rpm.; dia., 
3 5/16 in.; length 3% in.; shaft dia. 5/16 
in.; weight 3 lb. Motor can be supplied 
to. deliver 1/25 hp.; can be wound for 
two or three phase, and can also be 
furnished for 400-cycle applications at 
SY speeds and hp.—AVIATION, Oct., 
’ 


Instructional Panel ...............82 


Kolisman Instrument Div., of Square D 
Co., Elmhurst, N. Y., has issued new 
advanced instructional instrument panel 
for setting up sample instrument prob- 
lems. Included are settable indication on 
gyro horizon and directional gyro in ad- 
dition to that of standard instruments. 
Instruments are standard size, arranged 
as on typical panel. Made of heavy card- 
board, panel is mounted on _ easel.— 
AVIATION, Oct., ’44. 
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Pipe Oe PPE POTS EET ET EE 
New model three-point pipe gage de- 
signed to measure quickly all sizes of pipe 
from %. tO 12 in., also all sizes of elec- 
en! conduit and metallic tubing, is 
announced by Three-Point Gage Co., Chi- 
cargo. Of pocket size, it consists of two 
pivoted steel plates with edges curved at 
three points for contact, together - with 
scales to automatically register standard 
sizes. A third scale shows drill size for 
tapping. Included is inch and metric 
rule--AVIATION, Oct., ’44. 


Side Molded Cores............... +84 


Line of iron cores, molded by pressure 


from sides rather than from ends, are ky 


described by_ maker, Stackpole Carbon Co., 
St. Marys, Pa., as having advantages for 
permeability tuning applications at broad- 
cast band frequencies and also for short , 
wave frequencies, including television and 


frequency modulation. Density resulting 


from molding pressure extends, in side 
molded cores, evenly over entire length. 
AVIATION, Oct., ’44. 


Lift and Tiering Truck.............85 3 
Lyon-Raymond Corp., Greene, N. 





e Y., @ 
announces new hydraulic high-lift and “4. 


tiering truck combined, weighing 495 Ib. ' 
Stock model has capacity of 1,000~Ib-; 


wea 





with platform 24 x 30 in. and raising 
range of 42 in. (6 in. lowered to 48 in. 
elevated). It can also be supplied to meet 
+ al specifications.—AVIATION, Oct., 


Degreasant... 0.5... ee eee ee es 86 | 


Reported to gain strength with dilution, 
new emulsifying degreasant developed by 
Gaybex Corp., Nutley, N. J., has alkaline 
factor of pH-7 (neutral) and flash point 
of 150 deg. F.—AVIATION, Oct.,. 44. 


LT an an a Rar | 


Information is available on magnetic 
coupled torquemeter, designed to increase 
bomber and fighter aircraft range through 
more accurate determination of engine 
output. Maker is Westinghouse Electric 
GMte, Co., Pittsburgh.—AVIATION, Oct., 


Terminal Block ...............-..-88 


To meet demands of electronic and elec- 
trical design requiring external terminals, 
Curtis Development & Mfg. Co., Chicago, 
has devised new terminal block for. sub- 


panei assembly, consisting of individual 
Feed-Thru” terminals molded in Bakelite 
and permanently held in a metal strip in 
ay combination desired. Stock blocks 
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The Free-Roving Tractor-Footed 


CRANE 


It does quickly all kinds of lifting, mov- 








ing, loading, unloading, stacking and 
handling jobs, loads to 7% tons, out- 
doors, indoors — hundreds of users say 
it prevents delays, breaks bottlenecks, 

saves money and manpower. It’s where 

you want it when you want it, easy to 

run, low in expense. Modernly engineer- 

ed and built for years of overwork — 

stout, ball-bearing, running-in-oil con- 
struction. For fast post-war action and 

low costs, write today and ask for the 

whole story. 


THE HUGHES-KEENAN COMPANY 


637 NEWMAN STREET e MANSFIELD, OHIO 
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(e IT’S A FACT- you can get 
more production with Sher- 
man UNI-CRIMP Solderless Ter- 
minals, because this terminal is 
designed to go on the wire easier 
and_ faster. 

Installed with hand crimping 
pliers or any of the standard types 
of indenting dies, the UNI-CRIMP 
makes a connection that has 
greater mechanical strength and 
resistance to vibration, coupled 
with high conductivity. 


Tongue, barrel, and insulation 
gripping ears are formed from a 
single piece of fine grain, spe- 
cially rolled, pure electrolytic cop- 
per of the highest conductivity 
obtainable. Entire inside of barrel 
is serrated, to grip the full cir- 
cumference of the wire. 

Get the UNI-CRIMP specifica- 
tions. Write for Bulletin UC-2. 


H. B. Sherman Mfg. Co. 
Battle Creek, Mich. 


The Sherman 


UNI-CRIMP 


Solderless Terminal 
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have any number of units from 1 to 16, 
but blocks can be oppenes with any num- 
od oh terminals. ecrnings wie Pande 

carrying u v., 20 amp. 
Center to center distasies between tt 
is % in.—AVIATION, Oct., '44 


Individual Dust Collector...........89 


Operating from light socket, individual 
suction dust collector reported to handle 
600 cu. ft. fee air per minute with \% 





hp. motor at 3,500 rpm, is announced by 
Leiman Bros., Newark, N. Collector 
stands 47 in. high with 9 in. dia. dust 
bag, 3 in. pipe, and elbows and dust hood. 
—AVIATION, Oct., '44. 


Slide Rule Decimal Locator.........90 


New decimal point locator and_ slide 
rule is announced by Pickett @& Eckel, 
Chicago. Device is designed to determine 
decimal point mechanically in involved 
expressions, with results up to 19 places. 
—AVIATION, Oct., '44. 





More Airports 
(Continued from page 119) 


square miles, number of civil aircraft 
registered, and number of airports in the 
state. 

Mr. Randolph and CAA did not col- 
laborate in the writing of his bill, nor 
is it sponsored by CAA. However, many 
provisions of his bill are in harmony with 
our own recommendations, and I am told 
that Mr. Randolph is in agreement with 
many of the ideas which I have publicly 
discussed, including the federal aid fund- 
matching feature. No doubt, both CAA’s 
recommendations and the Randolph bill 
(HR 5024) will be changed and modified 
in many ways before either takes the form 
of legislation. The final measure will 
probably be a combination of proposals 
from many sources. 

Opinion seems to be almost unanimous 
that non-scheduled aviation is entitled to 
the major share of immediate airport de- 
velopment. I am of that opinion. All do 
not agree with me but I believe we will 
have 300,000 civil planes within four 
years after the war ends, in contrast with 
the 25,000 we have today. At. most, 3,000 
of my predicted total will be large airline 
craft. The remaining 99 percent will be 
relatively small private and commercial 
planes. 








Of the 3,000 airports in the United nein 
States, about two-thirds are Class 1 ang J propo: 
2, suitable for non-airline aircraft. [ny jm cludes 
other words, about 1,000 fields (inclu:ling small 
those that CAA has built for war use by includ 
the air arms) are capable of hanciing 9 to# ‘ 
airline traffic. Even allowing for a ‘ive. I cst? 
fold expansion of scheduled operat:ons, i DUY®' 
those thousand ports will just about tee I as" 
the transport needs. Our head start in 9 t ™' 
transport facilities is the result of sp-nd. [jg called 
ing about $400,000,000, during the as Mm please 
four years, under supervision of CAA. on 9 S0e¥" 
civil airports to serve as defense auxil. 9 ™4°Y 
iaries. count: 

This is how we arrived at the estimate jg public 
that 6,000 airports will be needed before Ie ace 
1950: There are in this country 6,670 All 
communities containing 1,000 people or Mm ° 
more. Every community, we believe, wil] 9g” 
want to make itself accessible by air. In jae! 
many cases more than one, or several, of Mg @™ >" 
them can use the same field, On the other ag SU? | 
hand, many of the larger cities will re- am 


quire two or more airports. So the 















figure balances at about 6,000. Hts: 
I do not wish to give the impression 4 
that the federal government intends to Im ad@ 
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hand out free airports to all who want 
them. Any apportionment plan that may 
be finally adopted will probably require 
the state or community to contribute a 
fair portion of the cost. Nor do I imply 
that the government means to givé in- 
structions when and where to build air- 
ports. Every state and every local author- 
ity is free to decide when and where it 
wants a field, or whether it wants any 
at all. CAA merely offers advice and 
information; it may offer financial assist- 
ance, if Congress enables it to do so; 
and it classifies airports and enforces 
safety regulations in their operation. 
The public has accepted the airplane 
as a potential personal and family vehicle. 
It will come into broad use, and become 
a big job-making industry. But to do s0, 
it must have plentiful and convenient 
ground facilities. Whether or when the 
annual count of light planes will reach 
the seven figure mark, along with auto- 
mobiles, no one can say. The proposed 
airport program will pay off on our con- 
servative estimate of one-third to one- 







half a million; if the acceptance of the directic 
light plane runs into millions, that will be = 
velvet. : 
On the prospect of helicopters, auto- sik 
giros, and roadable planes, we run no a. 
risk. Even if the fixed wing type of sete: ¥ 
plane we have now should be displaced J, ms 
entirely by one or more of these types, the pe & 
air fields we now propose would noi be ‘ 4 
enough for the long pull. There would mer 
not be. room within municipal limits for Se - 
helicopters and roadable types in mass on, 


use; they would need the space for service, 
parking, starting, and landing. 

The Personal Aircraft Council of the 
Aeronautical Chamber of Commerc: is 
one of the several groups which have heen 
sketching the outlines of a future landing 
area program for light planes, This group 
is helping cities and towns to determine 
what type of field they need. In some 
cases, it is saving them from going into 
excessive costs for unnecessarily elaborate 
facilities. 

A four-year plan for building 20,000 
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landing areas for private airplanes é is 
proposed by the Council. The plan in- 
cludes the word airparks to designate 
small fields. It is assumed that airparks, 
including recreational facilities in addi- 
tion to aircraft accommodations, will have 
extra appeal to the taxpayers and bond- 
buyers. On the other hand, some experts 
argue that every municipality will want 
to match the Joneses with something 
called an airport. Personally, I shall be 
pleased if every town has a field, what- 
soever they call it. Undoubtedly, a great 
many small air fields throughout the 
country will be built with private or local 
publi: funds, without any federal assist- 


Al! who know me or have heard me dis- 
cuss ‘he subject know that I am not in 
favor of flight strips when that term means 
runways located along highways. But I 
am strong for the rights of advocates of 
such ‘anding areas to sell the idea if they 
cat—and if the public is appraised of all 
the facts. 

It scems to me that flyers will not want 
to go to a landing area just because it is 
adjacent to a highway. They will land 
because destination has been reached, 
pecause it is time to refuel, time to eat, 
or to terminate the day’s run. I feel sure 
that those purposes can best be served 
by small airports having a planned rela- 
tionship to the communities, to country 
clubs, summer resorts, places of mass etn- 
ployment, and so on. Of course there 
will be a road near by; there are roads 
everywhere, 

Opposing argument is that private flying 
has always been, and will be for a long 
time, contact flying; that contact flyers 
follow highways; that small airports will 
not be able to support service stations for 
a while; and that automobile facilities 
kat serve aviation also. They emphasize 
fight strips especially for cross country 
fying over sparsely settled regions. If 
these people prove to be right in the end, 
Ishall be first to cooperate in the realiz- 
ation of their objectives. 

I do not believe that two-way (one 
strip) airports are acceptable at all, ex- 
cept in valleys where parallel hills ob- 
struct ground runs in more than two 
directions, ahd where the winds usually 
parallel the valley, or in other special cir- 
cumstances. - In all other locations, I 
believe that two or more runways should 
be provided for safety, even if cost limita- 
tions compel the use of sod instead of hard 
surface. If a one-strip field is built, the 
plan’ should allow for an addition to pro- 
duce a field shaped like L, T, X or V. 

Interesting proposals have been made 
for marking off the country in ten-mile 
Squares«for the guidance of contact and 
lst flyers. Further discussion develops 
the contention by some experienced pilots 
that markers on the ten-mile corners 
would be as -hard.te: find, in many cases, 
a the pilot’s destination. 

One simplification of the plan is that 
existing longitude and Jatitude divisions 
m1 the United States miap -be reduced to 
smaller sections, and that the resulting 
“-ordinates be the basis of “air addresses” 
which would-be prominently lettered on 
lndm:rks, such as towns: mountains; 
fail, river and highway junctions; gas | 
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Model 2 Moto- 
Tool, complete 
with accessories, 
as illustrated, in 
felt-lined hard- 
wood case—. 
$23.50. Model 2 
Moto-Too!l only, 
with emery wheel 
point — $16.50, 





27,000 | 


R.P.M. 





Used in machine shops and tool 
rooms for finishing intricate dies. 
Used on production lines to clean 
castings, turnings and forgings . .. 


- sharpen tools and do hundreds of 


grinding, finishing, polishing, burring, 
routing and etching operations. 


Dremel Moto-Tool has AC-DC motor 
with shock-proof bakelite housing, 
oil-sealed (oil-less) bearings, and 
built in cooling fan. Weighs only 
13. ounces—so light and compact a 
girl can handle it with ease. Dy- 
namically balanced armature elimi- 
nates vibration and provides preci- 
sion control. Moto-Tool's high speed 
(27,000 rpm) permits finer, faster 
-work—conserves cutters. 


Dremel Moto-Tools are proving in- 


FOR FINER 


- 


dispensable aids in speeding. up war 
production in such plants as Generai 
Electric, Westinghouse, Remington 
Arms, Ford, Nash-Kelvinator, Con- 
solidated Aircraft, Douglas and 
Northrup Aircraft, and many simi- 
lar Arsenals of Democracy.” 


Try a Dremel Moto-Tool on your own 
jobs—in your own shop. See how 
versatile, how indispensable it is— 
how it saves time and materials. 
Order from your distributor or con- 
tact a Dremel Representative. 
PROMPT SHIPMENT on orders with 
proper priority. 


Federated Sales 
2437 W. Valley, Alhambra, Calif. 
Mill Factor Products 
53 W. Broadway, New York, N. Y. 
F. W. Fowler 
137 Federal, Boston 10, Mass. 


Whether you have a Moto-Tool or any other type of grinder, use only genuine 
Dremel shop-tested Accessories—steel cutters, emery wheel points, brushes, sanders 


' 


DREMEL MFG. CO. mz 


i 


RACINE, W1IS.usa 
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tanks ; etc.—landmarks that contact flyers 


have always used. The pilot would read 


the address, find it on his coordinated map, 


_orient himself from the direction pointer 


ou the ground, and soon know his location 
and the way to his destination. The CAA 
has now standardized on such a system. 

I am told that the Joint Aircraft Users’ 
Conference, sponsored by the National 


- Acronautic Association, and held in Wash- 


ington during my absence abroad, accom- 
plished some excellent preliminary results. 
Especially notable was the unexpected 
interest displayed in landing areas for 
waterplanes. Reports indicate that many 
airmen are in the habit of thinking land- 
planes, forgetting the possibilities of float 
planes, flying boats, and amphibians. 

It ds quite possible that the efficiency of 
small waterplanes, as well as of large 
flying boats, may be brought to favorable 
comparison with that of landplanes. A 
great many communities have water areas 
suitable for aircraft, some of them far 
more conveniently located, and certainly 
cheaper to prepare for use, than areas for 
landplanes. These possibilities I think 
should be kept in mind and constantly 
investigated. « 





7_— 


. Ames Laboratory 
. (Continued from page 123) 


and under the same instigation, a bill, with 
phraseology furnished largely by Dr. 
Walcott, was introduced into Congress 
providing for the organization of a scien- 
tific body whose functions should be 
broadly similar to those of the English 
committee to which I have referred. This 
bill was signed by the President, Mar. 3, 
1915, and the membership was announced 
on the second of April following. 

- Opening words of this bill read as 
follows : 

+ “An Advisory Committee for Aeronau- 
ties is hereby established. . . . ” 

» There followed a specification as to the 
membership of the Committee, which at 
that time was placed at twelve. Then 
came this statement: 

. . and [it is] provided that it 
shall be the duty of the Advisory Com- 
mittee for Aeronautics to supervise and 
direct the scientific study of the problems 
of flight, with a view to their practical 
solution and to determine the problems 


which should be experimentally attacked, 


and to discuss their solution and their 
application to practical questions.” 

This latter spesification forms what we 
should now, I suppose, call the “directive” 
of the committee. It is notable in two 
respects: First, it opened to the activities 
oi the committee the entire domain of 
flight with all its secondary and allied 
problems; and furthermore, it invested 
the committee with the widest initiative as 
to the problems which should be under- 
taken and the manner and extent of such 
investigation. 

Acting under this broad commission, 
the committee promptly held. its | first 
meeting Apr. 23, 1915 and laid the plans 
for a number of investigations. and reports 
upon topics then deemed of importance in 
the general field of aeronautic science. 

The First Annual Report of the com- 
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- and creditable first effort. 


mittee was issued under date Dec. 9, 1915, 
and it was certainly a very respectable 
It actually 
comprised seven different reports, certain 
of which are in two parts, making in effect 
eleven documents by as many different 
authors with eleven different problems. 

Regarding our modest beginnings, this 
will be indicated. by the extent of our first 
annual allotment of funds, which amounted 
to the sum of $5,000. Of this amount the 
committee expended for all purposes dur- 
ing the first year the sum of $3,938.94, 
leaving an unexpended and unobligated 
balance of about $1,000. It will certainly 
be agreed that this was a very modest 
beginning—but it was a beginning from 
which the activities of the committee have 
now grown to the extent of requiring a 
normal annual operating budget of about 
$23,000,000, with three laboratories repre- 
senting a total investment of the order of 
$65,000,000. 

And now a few words about the birth 
pangs of our laboratory here at Moffett 
Field: 

As early as the middle ’30’s indications 
and information received regarding the 
progress of the developments of aeronautic 
laboratories in Europe, especially in 
Germany, appeared to indicate that the 
Committee was in danger of receding from 
its preéminent position with respect to 
facilities for aeronautic research—into a 
position of relative inferiority. 

The situation was made the subject of 
careful and serious study by the Commit- 
tee, and shortly thereafter, in 1938, a 





special committee was appointed to under- 
take the development of long range plans, 
with reference to facilities supplementary 
to those at Langley Field and calculated 
to bring up the working equipment of the 
Committee again to a definite position of 
world leadership. 

There were, at this time, limitations in 
the situation at Langley Field. It was 
noted— 

(1) That there were no more than 
8,000 hp. available at any one time, and 
that amount only for parts of the day. 

(2) That the area was limited to 23.9 
acres, with uncertainty as to further ex- 
pansion. 

(3) That there was a serious congestion 
of important work at Langley Field and an 
imperative need for further facilities if 
important studies were to be carried on. 

(4) That there was the hazard of hav- 
ing all research facilities at one place, 
with the possibility of loss through a 
single raid in time of war. 

The following conditions were laid 
down as covering the characteristics to be 
sought in a new location: 

(1) That the new NACA research sta- 
tion should be located on an Army or 
Navy flying field under a status similar to 
that of the Committee’s present research 
station at Langley Field, Va. 

(2) That the site should be located 
within a convenient distance of the air- 
craft manufacturing industry on the West 
Coast. 

(3) That the site should have climatic 
conditions permitting the efficient conduct 








SENSITIVE scientific equipment demands 
_ exceptional’ quality and accuracy of com- 
ponents. Parts for radionic controls, Army 
and Navy land and airborne radio, precision 
instruments and motor brushes must meet 
high standards. Callite manufactures special 
wires and special cables for many manufac- 
turers of such devices. 
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If your plans for post-war pro- 
ducts include applications of 
fine wires, the accumulated 
experience of C-T engineers is 
worth having. Consult us now 
—we will be glad to co- 
operate on your designs. 











Callite wires are available drawn to 
tolerances much smaller than commer- 
cially provided and to special character- 
istics not normally obtainable. Consult 
us on your requirements. Callite 
Tungsten Corporation, 545 Thirty-ninth 
Street, Union City, New Jersey. Branch 
Offices: Chicago, Cleveland. 


Precision diameters down to 
002” of smaller, in aluminum, 
phos epher bronze, everdur, 
— steel, silver, silicon 


e 


brasses, ‘‘cla wires 


=. special alloys. On spools, 
coils or cut to your exact 
specifications. 




















CLAROSTAT 


% This latest Clarostat Type 58 
wire-wound rheostat or potentiom- 
eter is a still tougher control. And 
provably so. It copes with extreme 
vibration and mechanical abuse, 
fully matching its electrical rug- 
gedness. Note these refinements: 


locking nut is tightly 
drawn up. 


Metal locating pin. 
Will not break or 


tear off. 
Center rain and ter- 


minal in one piece. 
metal cover. Keyed Direct connection be- 
cover will not loosen tween winding and 
or turn. Fully dust- “L” and “R” §ter- 


Metal strap grounds 


proof, ; 













Bushing keyed into 
bakelite casing. Can- 
not slip or turn when 
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CLAROSTAT MFG. C0., lnc. - 285-7 W. Gu St., Brookdye, MH. 


minals. 


1500 v. breakdown 
insulation between 
winding and shaft. 














of flight research throughout the year, 

(4). That adequate electric power at 
reasonable rates should be available. 

(5) That the site should be near indus- 
trial centers for skilled labor and technical 
supplies, and that it should afford satis- 
factory living and working conditions for 
employees. 

(6) That the site should preferably be 
located at or near sea level. 

A considerable number of sites were 
carefully studied with reference to these 
various conditions, and the longer and 
more penetrating the study, the more in- 
evitably the choice narrowed down to 
California and to Moffett Field. 

But the decision that additional facilities 
should be provided with the selection of a 
preferred site did not, in itself, provide a 
laboratory. 

For this, an approval by Congress with 
an appropriation of funds was required. 
And here the efforts of the Committee 
began to run into heavy weather. The 
committees of Congress before which hear- 
ings were held were not interested. The 
Congressional committeemen did not be- 
lieve that a war was likely to come or 
that such added facilities for aeronautic 
research were significant or required. 
For the first time since its organization, 
the Advisory Committee for Aeronautics 
met with a rebuff from Congress on a 
major and important project. 

But, like John Paul Jones, the Com- 
mittee had only “just begun to fight.” 
New approaches were made to individual 
influential members of the Congress, their 
attention was gained, and finally a bill 
was introduced and passed on Aug. 9, 1939 
appropriating funds for making a start on 
the project. ' 

Terms of this bill were such, however, 
as tO appear to invite a re-study of the 
question of the site, and accordingly a 
second committee was appointed which 
again made a careful study and reap- 
praisal of the various sites proposed, in 
all some 54 in number.. 

But the final. decision was inevitable. 
The over-all advantages of the Moffett 
Field site so clearly stood forth that a 
confirmation of the earlier choice was 
reached by this second and independent 
committee. And then, with a site and 
with funds, the dirt began to fly, buildings 
began to appear, and equipment came 
streaming in, and all with the result 
seen today. That result is an excellent in- 
stallation now in operation at Moffett 
Field. 





New Latin America 
(Continued from page 185) 


which must be answered in common with 
all exporters, he must seek answers to the 
questions raised by the specific world area 
with which he hopes. to trade, 

Latin America is one continent, but 20 
different countries, each one a: néw and 
entirely,. different market. Here is a 
continent where eight out of. every ten 
people live within 230 miles of the coast;' 
a continent with all imaginable varieties; 
of climate, temperature, 
language; and a continent which, unior-— 
tunately, has changed so radically in five 


terrain andj 


years that prewar statistics are, at best. 
a poor index of potential postwar trade. 

How different it is from the United 
States can be readily gauged from the 
following true story. 

The representative of a very highly re- 
spected and successful airline recently 
visited the New York office of a Latin 
American government seeking information 
on possible air routes. On the surface, 
the information requested seemed to con- 
stitute common-sense questions. So the 
visitor was very much surprised to be 
told that “where you intend to fly, man has 
never flown before. Topographical maps 
are poor and, at best, untrustworthy. 
Radio and meteorological stations are few 
and far between. Railroad and inland 
waterway communication is unreliable and 
gasoline would, in most instances, have 
to be flown in. Repair and service shops 
simply do not exist. Skilled labor is 
almost unobtainable. And, even if you 
brought in your own men, its only fair 
to add that the area in which you contem- 
plate your landings is one of the uwi- 
healthiest in our nation. Furthermore, | 
would heartily recommend that you seek 
some alternate route, for, if this route 
proves unsuccessful, it would only be a 
poor advertisement for our country.” 

Fortunately, the representative found 
all this out in New York rather than “on 
the ground”. But it is schemes such as 
these which, carried through, give a bad 
name to foreign trade. 

After all, the representative was not to 
blame. He did not know that the Latin 
American interior was so sparsely popu- 
lated. He probably would have been sur- 
prised to learn. that the largest country in 
South America has only 21,000 mi. of 
railroad—less than one tenth the United 
States mileage. A citizen of the most 
highly-industrialized nation on earth, he 
doubtless did not realize that a skilled 
labor class is just aborning in Latin 
America. And chances are that it had not 
occurred to him that malaria, yellow 
fever and beri-beri were common diseases 
in the region in which he planned opera- 
tions. He simply had not adapted his 
mind to a very different situation from 
that he would encounter at home. 

Recent years, of course, have brought 
great change in many sections of the con- 
tinent. Once almost completely dependent 
upon agriculture, Latin America today 
is providing the Allies with large per- 
centages of their total requirements of 
manganese, tin, tungsten, tantalite, colum- 
bite, beryllium, platinum, quartz crystal, 
antimony, mercury, and countless other 
minerals and metals and industrial raw 
materials. 

The: Pan-American highway has been 
extended and improved. A great new 
highway has been built across the Peruv- 
ian Andes into the lush, tropical country 
of the Amazon. The Brazilian rubber 
boom, like the gold rush several centuries 
ago, has inspired the migration of thou- 
sands of workers from the coastal areas 
to the interior. Brazil’s great steel plant 


-at Volta’ Redonda and her new airplane 


engine factory; Argentina’s hunt {or 
metals. and construction of new indus- 
tries ; and Colombia’s extensive industrial- 
ization program are outstanding examples 
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UST as startling new developments in electronic 

communications and new methods of aircraft con- 
trol now enable our military planes to pierce the 
veil of fog, clouds and darkness, so will even greater 
advancements to come further increase safety in 
future flight. 


And just as AIR-COM Products are now being 
depended upon to help increase the operating effi- 


ciency of our American warplanes, so will the 


dependability of new AIR-COM Products add safety, 
convenience and economy to the mass transport of 


freight and passengers in the “Air Age” ahead. 
As AIR COMMUNICATIONS, Inc. continues 


to work for victory, our war-tested engineers are 
looking ahead and designing ahead. Even now 
AIR-COM Cooperative Engineering is available. Let 


us help you solve your engineering problems of 
the future. 
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The big battery of modern screw machines in this plant produces sever, 
different types of aluminum aircraft parts with the help of Gulf Cut-Aid. In th 
lower photo a Gulf Service Engineer (right) is shown consulting with th, 
plant Superintendent on machining aluminum caps. 


“with Gulf Cut-Aid 





we increased aluminum cap production 25/ 


—tool life over 004" 


says this Superintendent 


ULF CUT-AID does a better job on alumi- important function—it’s an effective energizet 

num than any other cutting fluid we’ve for other cutting oils, regardless of type or vis 

ever used,” says this Superintendent. ‘With this cosity. When blended in the proper proportion 

outstanding new cutting oil we stepped up pro- with other cutting oils, depending upon job 

duction of aluminum caps 25%, increased tool requirements, the use of Gulf Cut-Aid makes 

life well over 100%, and are getting better possible higher production speeds and results in 
threads.” improved finish, longer tool life, or both. 

Gulf Cut-Aid consistently shows better results Call in a Gulf Service Engineer today and let 
in cutting aluminum and other nonferrous him show you how Gulf Cut-Aid and other 
metals! Gulf quality cutting oils can help you with yout 

In addition to its superior performance on production problems. Write, wire, or phost 
this class of work, Gulf Cut-Aid has another your nearest Gulf office. 


INDUSTRIAL Gulf Oil Corporation - Gulf Refining Company - Gulf Building, Pittsburgh 30, Po. 
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‘3 a great continental trend toward eco- 


nomic diversification and the rise of a 
skilled labor class. ‘ 
Floating dispensaries are traveling the 
rivers of the interior aiding man in his 
fight against disease. Meteorological sta- 


tions are multiplying, thanks to a United 
States program which afforded young 


Latin Americans an opportunity to study 
weather forecasting in the United States. 
Airports ate increasing; maps are im- 
proving; and night flying has been 


_{naugurated. 

_ However, for many years to come, Latin 
‘America will still be faced with problems 
‘of health, transportation, communications 


and industrialization that will be mark- 
edly different from those confronting the 
people of the United States. And, though 
the degree of this difference will be re- 
duced with each industrial advance made 
on the southern continent, the business- 
wise exporter will reckon with these dif- 
ferences and make his plans accordingly. 
The principal problems to confront the 
foreign trader, after study of these gen- 
eral and regional aspect of export, are the 


problems of the individual country for, 
just as we have sectional differences in 


America, the people of the Latin American 
countries have sectional differences within 
tach of the 20 nations. 

Once research has led the foreign trader 
to his decision on markets, he still faces 
the practical problems of doing business. 


And the first of these is the law. 


Here conditions vary radically from 
country to country. One nation may re- 
quire businesses to employ two natives to 
every foreigner. Others may demand 
three to one. Some republics prohibit the 
Operation of foreign-owned and foreign- 
controlled companies, unless 40 percent 
of the capital stock is home-owned. Others 
ask up to 60 percent control. Still others 
may have no laws regulating the labor and 
management of foreign corporations. But 
all have company law, import and export 
regulations, tariffs, and income taxes. 

From these studies will come answers 
as to the best way of doing business— 
whether through dealers and distributors; 
an American subsidiary domesticated in 
Latin America; domestication of the par- 
ent company in Latin America; or a Latin 
American corporation. 

Next comes advertising. This is almost 
indispensable to a successful export 
business. First, it introduces the product. 
Second, it assists the company in the re- 
cruitment of capable personnel. Third, it 
builds the prestige so. necessary to good 
business-government relations. Fourth, 


as always, it informs; it instructs and it. 


sells, 

In the case of aviation, which first 
gained popular recognition in the war 
years, advertising becomes an even more 
necessary adjunct to sales promotion. 
Whether in a transport or private plane, 


the Latin American is only waiting to be ° 


shown where aviation—passenger or cargo 
fits into his business picture; and the 
greaier the speed, the lower the fare (or 
price), and the more numerous the serv- 
ices, the more he will want aviation to 
help him. 

This, quite naturally, assumes an intelli- 
sent advertising policy which will not 
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SPEED 


IS WHAT YOU NEED 
TO KEEP RUNWAYS CLEAR! 


CLEARS A 28 F1.WIDTH IN ONE RUN AT 20-30 m.?.1. 
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fo You can drastically reduce flight-hours now 
A" lost at your field after a snow storm. Clear 
your runways FASTER with Walter Snow Fighters. 
Their outstanding speed and capacity keep you 
ahead of any blizzard. You start flying from clean 
runways the moment the snow stops! 

These specialized units have the highest snow- 
removed-per-hour record of any equipment. The 
Walter 250 H.P. Snow Fighter, for example, clears 
a 28 ft. width in one run, at 20-30 m.p.h.! This 
sustained high-speed plowing throws snow far to 
the side—eliminating dangerous snow banks. 


Walter Snow Fighters maintain high speeds 
through snow because their tremendous power is 
translated into smooth, positive traction by the 
exclusive Walter Four-Point Positive Drive. Three 
automatic locking differentials proportion the 
power to each of FOUR driving wheels according 
to its traction at any instant. There is no wheel 
spinning, side-slipping or stalling to reduce speed. 


Write today for complete information. 


WALTER MOTOR TRUCK COMPANY 


1001-19 IRVING AVE., RIDGEWOOD 27, QUEENS, L. 1., N. Y. 


WALTER 


SNOW FIGHTERS 
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alone use the best foreign and domestic 
media circulated in the local markets but 
will speak the language and scrupulously 
observe the customs, and traditions of the 
peoples resident in the market areas. The 
Latin American customer expects adver- 
tising copy and art to respect his ideas 
of the good and bad in life. He likes to 
gee 2 beautiful woman as much as anyone, 
but he does not see the point of adver- 
tising heavy machinery with bathing beau- 
ties. He expects the dignity of his religion 
to be respected; and he is quick to accept 
as a slur on his pride too-great mention 
of the primitiveness of his country. 

Many Latin Americans have lived their 
whole life through without once becoming 
conscious of a “color line’. Art work 
which awakens that consciousness, no 
matter how high its purpose, is offensive. 
And lastly, the Latin Americagglikes his- 
tory. He knows Lincoln, Washington and 
Wilson; he believes he has right to ex- 
pect Americans to know Bolivar, San 
Martin, Bonifacio and Hidalgo. He 
knows the Wright brothers; he expects 
Americans to know Santos-Dumont and 
Bartolomeo Gusmao, his pioneers. 

The last step and certainly the most 
important is the choice of the men to do 
the job. Everything else depends: upon 
this, for the best product will not. sell 
itself. And in Latin America where 
knowledge of the language, tradition and 
culture of a people is just as indispens- 
able to the salesman as knowledge of his 
product, nothing short of a broadminded 
man, willing to associate with the native 
as his equal can do the job. 

Many aviation services and products 
have been sold Latin Americans because 
they were superior in quality to those of a 
competitor. Many, too, have been sold 
because of favorable credit terms. But, 
equally as many have been sold because 
the customer liked the salesman. And in 
Latin America the company and its prod- 
ucts—whether they be transport service, 
planes, or parts—are judged by the sales- 
man. In some cases, need of the product 
overshadows. personalities but in most 
instances the man who shows his respect 
for his customer by speaking his language, 
observing his customs, and accepting his 
friends has a long start on his competitor. 

All this may seem very discouraging to 
‘the man in aviation who, time and time 
again, has been told that foreign trade 
was an easy, painless cure for all the post 
war ills of his business. Doubtless it 
seems discouraging to the man who, 
though less illusioned, has been no more 
serious a planner. Perhaps, too, it robs 
the glowing stories of the vast postwar ex- 
pansion of international air routes of a 
great part of their former attractiveness. 

And articles upon the growth of charter 
and taxi services, private flying and civil 
aeronautics may not seem so promising. 
Even to the airlines operators and plane 
manufacturers who stand to gain so hand- 
somely, the red tape, serious study, and 
cosmopolitan outlook demanded of foreign 
ttaders may appear as too heavy a demand. 
Yet, American aviation, which has made 
such tremendous strides in design and pro- 
duction, and has gained such invaluable 
experience in tropical flying during the 
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present war, can make only oue decision 
that would be consistent with its reputa- 
tion for intelligent planning and farsight- 
edness. That is to face the facts. é 
Europe’s aviation production facilities 
are, in large measure, in ruins. The 
peacetime world. will need peacetime 
planes and peacetime transport facilities. 
America is better suited than any other 
nation to tackle the job. And if her air 
lines and manufacturing units accept the 
challenge, they will have gone far toward 
solving the problems of reconversion. 
Latin America is a good market. Every 
day it is becoming a better market, pro- 
ducing more that America can buy, mak- 
ing it possible for her to buy more from 
America. Her present program of indus- 





trialization is just a beginning, but it is 
a beginning. Just as the principal trade 
routes in America lie between great in- 
dustrial centers such as New York and 
Chicago, so some day, in the not distant 
future, great trade routes and air lines 
will spring up between the United States 
and Latin America. They will be greater 
than anything we now dream possible. 
Therefore, study of the realities of 
foreign trade with Latin America and 
realistic appraisal’ of its difficulties will 
avoid the bitter disappointment of high 
hopes suddenly collapsed and will allow 
the building of a trade which, however’ 
small its beginnings, will, in time, become 
one of the mainstays of American aviation. 
Hard? Certainly. But so was it hard 
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thousand expert opinions 


pa ss oe repeatedly demonstrated the practical 
truth in the words, “One Test is Worth a Thousand 
Expert Opinions.” Because they have simplified the 
science of testing the physical properties of materials 
they are widely used throughout the wartime industries 
today. Here Riehle Testing Machines “ferret out” mater- 


ial weaknesses and defects; avoid failures before they occur. 
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HYDRAULIC TESTING MACHINES Pendulum load indication 


is more accurate and de 
pendable because it oper- 
ates on the metal laws of 
vitation. This principle 
7 pon ot ia not affected 
by temperature changes or 
subject to metal fatigue. . 


This technique of progressive testing on the production line 
and in research laboratories saves valuable machine and 


man-hours. Write for descriptive literature and quotations. 
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Cc. M. H. Stainless Steel BELLOWS 
Are Standard Production Items 


C. M. H. Stainless Steel BELLOWS 
are standard production products; 
hence, shipping delays are mini- 
mized. All the advantages of Stain- 
less Steel have been utilized in the 
‘art and craftsmanship of C. M. H. 
BELLOWS. They are-the solution 
to both difficult and urgent re- 


quirements. 


C. M. H. Stainless Steel BELLOWS 
are corrosion resistant and operate 
efficiently at either high or low tem- 
peratures: They have the qualities 
required for handling high pres- 
sures—which may be further in- 
creased by multiple ply construc- 
tion, where needed. Ferrous fittings 
attached by circular seam weld- 


ing, give uni-metal assembly and 


assure non-corrosion of the assem- 


bled parts. 
C. M. H. engineers and produc- 


tion will help you solve your imme- 
diate bellows problems—where 
they are to be required for valve 
stem housing on vacuum equip- 
ment, thermostats, pressure con- 
trols, valves, recording instruments, 
hydraulic mechanisms, rotating 
shaft seals, or other purposes. Write 


for complete information today. 





Ask for Chicago Metal Hose Engineering 
Take-off Form SSB2 on which to submit 
your bellows requirements. It will save 
you time — assure more accurate, ex- 


peditious handling. 
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to create—almost overnight—an air force 
that, fighting in Africa, Europe, Asia and 
the Southwest Pacific brought defeat to 
the Axis and hope for a better, greater 
world to all mankind. An industry that 
did that can do no less to maintain ful 
postwar employment, expand American 
foreign trade and assist, through trade, in 
maintaining the peace it has so magnifi- 
cently helped to achieve. 





How Will Planes Be Sold? 
(Continued from page 125) 


making the aircraft to go further and 
check how the distributors handled the 
dealers. Very few companies even out- 
lined suggested plans for distributor-ceal- 
er-customer relationships, because most 
of them @ere too glad to see their planes 
roll out the doors to worry about how the 
individual sales had been consummated. 
These irregularities and weaknesses in 
distribution were not common to all com- 
panies, but their very existence was in- 
herent in the distribution system then in 
effect. 

In order to stay in business in the future, 
manufacturers of aircraft will have to 
adopt some of the proven distribution 
practices of other industries. With labor 
costs far higher, importance of keeping the 
unit distribution cost down is even-greater. 
We are told that selling prices should be 
lower because Of improved manufacturing 
methods and the anticipated increase in 
sales resulting from the tremendous new 
popularity of the airplane, which is inter- 
preted as public acceptance. 

After the last war, comparatively few 
military pilots continued to be interested 
in flying as a means of personal trans- 
portation. This was because the craft 
they had flown were not considered the 
safest vehicles available, and they were 
glad to get out of them for good. Our 
flyers in this war have learned that an 
airplane, in addition to being a bird of 
prey, is the best means of getting from one 
place to another in a hurry. Today they 
have learned that conventional flight in- 
curs very little danger. 

With more than two million individuals 
actively associated with the operation of 
aircraft in our own Army Air Forces, itis 
reasonable to assume that several hundred 
thousand will want to buy planes of their 
own at the first opportunity. But they, 
representing perhaps the largest imme- 
diate numerical market, cannot afford to 
pay high prices. High distribution costs 
contribute to high prices. 

The percentage of commission is irrele- 
vant. It is the actual profit in dollars 
and cents which interests the dealer ot 
distributor most. Thus, if a dealer’s dis 
count is cut in half and he then sells 
three times as many planes, he is ahead 
of the game. Obviously, just cutting the 
commission will not bring prices dow) 
to the point where sales will soar up.wards 
to balance out the cut. The costs of :ant- 
facturing the airframe, costs of accessories 
and power plant, etc., are of equal im- 
portance, but distribution costs should 
stay in step with them. 

There is only one way to decreas¢ 
distribution costs that is to draft imme; 
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diately a plan or plans which will most 
nearly fit all the factors under the varying 
degrees of market development. In order 
o begin to formulate a plan which will 
have any chance of success, the old meth- 
ods should be thrown out the window 
lock, stock, and barrel. 

Prime requisite in successful distribu- 
tion of consumer goods is adequate con- 
trol. In planning controlled distribu- 
tion, the interests of the customer are of 
first importance. An investigation will 
show that the distribution of higher priced 
zoods is more closely controlled than that 
of lower priced goods—the higher the 
price, the more rigid the control. 

Setting up various standards and mak- 
ing certain that they are strictly main- 
tained for the benefit of the customer will 
resuit not enly in more business for the 
manufacturer but also for every one en- 


i gaged in the distribution. Primarily this 


means that standard sales and service 
facilities must be established at major 
sales outlets, with predetermined stand- 
ard charges made for certain service 
and overhaul jobs. It means, too, that 
salesmen should be trained alike, also that 
the physical appearance of various mer- 
chandising material, such as signs and 
posters, should, by being similar, have 
public recognition value. 

Much can be learned from the auto- 
mobile business concerning a few of the 
jobs which face the aircraft manufacturer, 
despite the fact that the airplane and auto- 
mobile are, and probably will remain, far 
apart in concept and purpose. The auto- 
mobile business, before the war our larg- 
est industry, was very highly competitive 
and employed all the finest techniques 
in the arts of marketing, merchandising, 
and advertising. 

Our present capacity to produce air- 
planes is conceded to be ’way beyond 
what the most optimistic demands will 
require in the immediate postwar period. 
Some experts predict that, at the very 
best, only 15 to 20 percent of the present 
combined capacity will be required, figur- 
ing tens of thousands of private-owner 
airplanes every year and enough larger 
craft to take care of military and com- 
mercial transport requirements of the 
nation. - 

This simply means that competition 
will be terrific. To survive it and stay 
in business, plane makers will be forced to 
take a page or two from the automobile 
manufacturer’s book. But they must bear 
in mind that the essential differences 


between the plane and the auto will con- 


tinue, that the markets are different, 
and that therefore the actual physical dis- 
tribution cannot be expected to be parallel. 
But the methods and principles, to a sub- 
stantial degree, can and should be similar 
m respect to certain phases of marketing 
and merchandising. 

As previously mentioned, the airplane 
business followed a rather haphazard pat- 
tern of distribution prior to the war, 
partly out of necessity and partly out of 
“habit”. The loopholes in the pattern 
tesulted primarily from the disability (or 
unwillingness) of the manufacturer to 
consider proper control over distribution. 
The most aggressive concerns in merchan- 
lising were the most successful, but even 
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FIRE EXTINGUISHING 
EQUIPMENT 





This new catalog, just off the press, pictures and 
describes the complete line of DUGAS hand and 
wheeled extinguishers and accessories. It explains the 
effectiveness of patented PLUS-FIFTY DUGAS Dry 
Chemical, the extinguishing agent, and the ten im- 
portant DUGAS features. 


This catalog should be in the files of every person 
who has anything to do with fire protection, Request 
a free copy today on your firm stationery. 


District Offices and Distributors 
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Seamless Steel Tubing- 





is “Raw Stock” for many Parts 


As raw stock for many mechanical parts, Seamless Steel Tubes can be delivered in 
diameters, wall thicknesses and with properties to require only finishing operations. 
Repeated drawing and annealing under carefully controlled conditions refines 
MICHIGAN “mechanical” tubing to the characteristics required for machining, threading, 
up-setting or any other working specifications. : 


Feel free to consult us on your tubing requirements. 


MICHIGAN SEAMLESS TUBE COMPANY 
SOUTH LYON e MICHIGAN 
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they used but a fraction of the control 
over distribution which will be necessary 
under highly competitive conditions. 


Three Plans 


To learn what is considered controlled 
distribution, let us look at three possible 
basic distribution plans which might be 
eligible for adoption by aircraft manufac- 
turers. None of these is given in great 
detail. None is ideal for every company. 
They are intended only as general meth- 
ods, and each has distinct advantages all 
itt own. They are not offered as the 
only methods available, but, in the opinion 
of the writer, they appear the most logical 
under the. conditions which the industry 
may be expected to face in the decade 
following the war. 

1. Dealer Plan—This is the simplest of 
the three from the standpoint of operations. 
It involves the appointment of direct fac- 
tory dealers by the manufacturer’s sales 
manager. Prior to appointment of the 
dealers, a very thorough market survey 
is made to determine sales territories and 
thus the correct number of dealers and 
their most favorable locations. It is then 
the sales manager’s job to select the best 
possible dealer in each predetermined ter- 
ritory, bearing in mind certain general 
factors (which will be discussed later). 
Here are the mechanics of this plan: First, 
bring the dealer into the plant for an 
intensive training course in the design 
and construction features of the airplane 
which he is to sell, this to include com- 
plete maintenance procedure and the rec- 
ommended repair methods. 

Second, give him a complete sales 
course, showing him how and when to 
use certain sales helps and merchandising 
materials, 

Third, school him in the company’s 
standard accounting and general business 
procedures insofar as they will affect his 
own Operations in recording deals, han- 
dling trade-ins, and financing new air- 
planes. 

The dealer agrees on a certain quota of 


sales for his territory and receives a 


straight commission of the same percent- 
age as all the company’s other dealers. 
If the dealer exceeds his quota, he might 
be entitled to a sliding-scale bonus com- 
mission for all sales made above the quota. 
To keep an accurate check on the develop- 
ment of each dealer, the company can 
adopt either or both of the following 
courses ; 

First, have a field representative regu- 
larly afford the dealer any specific help 
which he requires to assist in the success 
of his business, and also have the repre- 
sentative make a monthly check of the 
individual operation and report to the 
factory any. violation of the dealer con- 
tract. : 

Second, require the dealer to make 
weekly or monthly reports of his activities 
to the factory and to attend general sales 
meetings of all dealers, to be held periodi- 
cally at the home plant. The reports 
could. be of varying types depending 
upon the policies of the manufacturer, who 
should at. all. times have a very clear 


picture of each dealer’s volume of. busi-. 


tess (sales and service), his. obstacles, 
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ELECTRICITY 


TO MEET AVIATION 
AND AIRCRAFT INDUSTRY 
POWER NEEDS 


ONAN ELECTRIC GENER- 
ATING PLANTS provide 
reliable, economical power 
for many applications in the 
aviation industry. Available 
in 65 models including Air- 
borne, lightweight, compact 
types. Powered by Onan- 
built gasoline engines, these 
electric plants are of com- 
pact, single-unit design. Built 
for heavy duty service, sta- 
tionary or mobile. : 











350 to 35,000 WATTS 


Sizes range from 350 to 35,900 watts. 
A.C. types of 50 to 800 cycles, 115 to 

a 660 volts, one and three-phase. D.C. 
Bucessstulli-used by Pan American types of 6 to 4000 volts. Dual A.C- 


Al ee . ‘ 
Airlines —U. 8. Army Air Foroat—Air D.C. combination types available. Engi- 


orces—. 
Command—Royal Canadian 


Ale Pores. neering assistance offered. Write for 
descriptive literature. 
D. W. ONAN & SONS 


Supply power for starter energizing .. 


3197 ROTALOTON: AVE. radio navigation... battery charging 


MINNEAPOLIS 5, MINN. 


. communications . . . cabin heat- 
ing . . . airport and general lighting 
ELECTRIC . electrical repair tools . . . aircraft 


= PLANTS 


accessories... many other applications. 


Model shown is from OTC light-weight series. 





POWER AND LIGHT FOR EVERY NEED 








NOW REACHED WITH 
EASE AND SAFETY 
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pp Gold Medal... 


Rolling Platforms 

















Here's a work platform specially de- 
signed to bring within easy reach the 
most inaccessible airplane parts—mo- 
tors, tips, leading and trailing wing 
edges, etc. 


The Gold Medal Rolling Platform 
with steps puts workmen in a firm, re- 
laxed position for difficult work. A tower 
of strength and instant portability, this 
platform is available in heights from 
7 ft. to 12 ft. to give the most efficient 
position on a particular job. 


Write for Bulletin 
Showing the Various Types. 
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and his failures as well as his successes. 

This plan is best suited to the smaller 
manufacturer, provided he has the right 
man in the position of sales manager and 
can maintain at all times the complete 
contact required with all his dealers. From 
the standpoint of unified control, the plan 
has advantages to the large manufacturer 
—up to the point where the cost of its 
operation may make it more profitable 
for him to follow one of the two plans 
presented below. 

2. Distributor Plan—In its conception, 
this plan is essentially the same as the 
one so widely used before the war, but 
here it involves a completely different 
technique of actual operation because of 
the control exercised by the manufacturer. 


Basic establishment on the principle of 
predetermined sales territories is similar 
to the Dealer Plan except that the terri- 
tories are larger and the quotas. are 
proportionately higher. The responsibili- 
ties of the distributor are naturally 
greater than those of the dealer, because 
he has several dealers working directly 
under him in preassigned sub-divisions 
of his over-all territory. 

Contrary to past practice, the factory 
sales manager is responsible for the for- 
mulation of the distributor-dealer relation- 
ship policy, including the straight and 
bonus commission scales, which become a 
part of both the company-distributor con- 
tract and the distributor-dealer contract. 

The distributor is required to carry 
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sufficient airplanes and spare parts in 
stock to take care of the demands placed 
upon him by his dealers, He must assist 
his dealers in reselling trade-ins by mak- 
ing each dealer’s trade-ins available to all 
others in his territory through a frequent 
listing or other such arrangement. He 
must maintain more complete overhaul, 
maintenance, and repair facilities to handle 
those jobs in his territory which cannot 
be undertaken by the more limited service 
facilities of the dealer. 

In this plan the direct factory control 
over the dealer is removed and placed 
entirely over the distributor, who is di- 
rectly tesponsible to the factory as is the 
dealer under the Dealer Plan. Further- 
more, factory field representatives come 
into a more important role in this plan, 
since they must keep a check upon the dis- 
tributor’s relationship with his dealers 
at all times. 

Distributors, under this method, are to 
receive even more complete training than 
that slated for the dealers under the other 
plan, because the distributors are respon- 
sible for the maintenance of | training 
among their dealers. It is desirable that 
a factory representative conduct the train- 
ing of new dealers in the distributors’ 
territories, thus assuring uniformity and 
complete understanding of the factory 
policies and practices. 

Because of the variation in individual 
territories and the degree of adoption 
of certain detailed requirements of dis- 
tributors and dealers, we will not attempt 
to recommend a specific assignment of 
definite portions of the total commission. 
It is quite probable that, until experience 
proves the wisdom of a uniform program 
under more or less stable market condi- 
tions, the division of commission might 
differ from one distributor’s territory to 


another, depending upon how much of the 


sales burden is shown to rest on the 
dealer or on the distributor. In this 
respect, the field representative will have 
much to say, but a continuous effort 
should be made to keep the division be- 
tween dealer and distributor and the re- 
quirements of each as uniform as possible. 
3. District Sales Office Plan—Differ- 
ing from either of the first two plans but 
incorporating some of the best features of 
each, this plan has possibilities of adop- 
tion by the large concerns which wish to 
execute very close control over distribu- 
tion. Practical where large volume sales 
are anticipated, it should aid in attaining 
volume more quickly because of the ad- 
vantages which it affords customers. 
The sales territories are larger than 
those in either of the other plans. In 
charge of each territory is a district sales 
manager, paid by the factory on a salary 
plus a bonus commission. Each district 
sales manager performs the same duties 
in his territory as does the sales manager 
in the Dealer Plan, for this district execu- 
tive is responsible for making the proper 
sub-division within the territory and as- 
signing qualified dealers to each. 
Mechanics of the operation are based 
upon the establishment of branch offices 
and warehouses, one to a district, managed 
by the district manager. Thus the district 
man becomes, in effect, a very large dis- 
tributor, except that he is a factory man 
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mn and not in business for himself. He has the _ tivities, and further economies might be ufacturers for postwar distribution. In any 
d advantage of having the physical property effected by concentrating airplane and event, the most careful study should be 
st ynder his control owned or leased by the parts stocks in the hands of dealers given a plan before its adoption, because 
c- factory. By the same token, the factory rather than maintaining heavily stocked any major change later can be expected to 
M stocks him with airplanes and parts for district warehouses. This latter point produce headaches with a capital “H.” Get 
nt quick delivery to his dealers. Being a fac- could only be clarified in the light of the right plan, or the one which is felt to 
le tory branch, his operation may be able to actual experience as the plan develops, be the most practical under the circum- 
i, render better service to dealers than some but the fact remains that the initial cost stances surrounding the particular prob- 
le distributors under the Distributor Plan. | will be higher than the operating costs, lem—and stick to it, 
ot Necessity of separate field representa- once the plan is in full swing. Here are additional considerations— 
oe tives is reduced because the district man- Undoubtedly there are many other pos- For the most part, every manufacturer 
ager will perform a portion of that func- sible plans, such as the establishment of still has a soft spot in his heart for his 
ol tion himself as well as train dealers and ‘Separate territorial sales companies, fac- prewar dealers and distributors. Those 
ad their salesmen. The district manager is in tory-owned retail outlets, and even fellows sold airplanes the hard way, and 
i- a most favorable position to carry out his straight sales by traveling representatives, very few, if any, made any real money at 
ne company’s sales and service policies and which may be considered by aircraft man- it. But they sold what the factories pro- 
r- preferred practices, thus exercising a 
ne standard control over all his dealers. 
n, Obviously, this method involves a larger 
s- initial investment by the manufacturer s 
rs than either of the other two, but it offers, Quick 
through what we have termed “control”, iy Ki C ni A FT A | LOY 
to a much more complete and direct relation- a 
an ship between the factory and the dealer in Sh ipm ent 
er a way which should prove of the most 
n- advantage to each. Because of having air- 
ng # planes and parts always close at hand, the ST F iq [ S f rom Ry erson 
at dealer can offer his customers what 
n- {@ amounts to “factory service” and his sales- St 0 ck S$ 
rs’ Hi 'men can be trained quickly and efficiently 
nd [in home territory and by the best means | iam 
ry known to the manufacturer. The dealer is 
assured that he will always have near at 
1a hand the same assistance that would be i 
on available to him at the factory. “ Write for 
is- This plan does not intend that dealers Aircraft Steel 
pt should be “weak sisters”, leaning on the ® 
of district office for the solution to every Stock List 
yn. problem. On the contrary, it should result 
ce in the establishment of ultimately strong 
im dealers, because it fosters their develop- 
di- ment along sound lines. Each dealer will 
ht still be required to stock airplanes and 
to parts and to maintain service facilities. 
he The district office is not to compete with 
he dealers for service and repair business, but 
his it should have available skilled trouble- 
ve shooters to assist dealers when tough 
ort maintenance or repair problems come up. 
e- fH Such men would also be used to train the 7 ene: Cae ae passes ny 
ree dealers’ regular mechanics in standard * CHICAGO ....... 16th and Rockwell Sts. 
le. maintenance, overhaul, and repair pro- Ai reratt Stocks Include: Rockwell 2121 
ate cedures, NE 8630 ROUNDS NEW YORK.......... 203 Westside Ave. 
mut This plan permits the factory to 7 Conforms to specification AN-S-14a. Cold N haces 2-3700 
of JM meciate fully all the local problems which finished annealed—cold finished heat tréated ae _ : 
)p- may be peculiar to certain territories, and —hot rolled annealed. Newark. . ave rds Market 2-6067 
to [jm thus it most nearly approaches the estab- NE 8630 HEXAGONS Jersey City....Bergen 4-1123 
yU- lishment and continuation of perfect team- Conf t ‘fication AN-S-14a. Cold CL AGUS «dia cintiee xs 5 Clinton St 
les MH work between manufacturer and local vtahuaak tanta 7 Shey reuse Central 1629 
finished heat treated. 
ing sales agency. Because of the added ex- X 4130 ROUNDS CINCINNATI . Front St.and Freeman Ave. 
id- —j pense to the manufacturer and the ad- : ; Cherry 3232 
mitted advantages to the dealer, the latter Conforms to specification AN-QQ-S-684a. 
: ; Cold finished annealed — cold finished heat 
an [should be able to operate at a profit with treated’s hot vatiad Himiiled. Other Steel-Service Plants: 
In —§ ss commission than that allowed to X 4130 HEXAGONS MILWAUKEE............. 320 S. 19th St. 
les MB dealers under either of the other plans. : : DETROIT 1600 E. Euclid Ave. 
; Again. the amount of commission paid to Conforms to specification AN-QQ-S-684a. | OFIBUN--- +--+ +++ 
ra lack: ‘ould. sienead. wen pies Cold finished heat treated. CLEVELAND. .E. 53rd and Lakeside Aye. 
ies [i afforded by the district office to dealers. NE 8740 ROU NDS . egg ciate nm spcdhabognts 5 
er Because of the large scope of operations Conforms to specification AN-S-16a. Cold es CAI rn Opt hee 
a [tae weneenable. te. aecume. Gt dietriat finished annealed — hot rolled annealed. MING ic inked ss Gee. 40 Stanley St. 
rer [a cfices and warehouses should have allo- | 4440 ROUNDS BOSTON. .3rd & Binney Sts., Cambridge 
s- Bb cat : i * Conforms to ification AN-QQ-S-752a. 
; re bia pol prea A fog hi ig Cold finished Gniaaled has rolled sanealed Joseph T. Ryerson & Son, Inc. 
sed Mi teceived as commissions by distributors 
ces [under the Distributor Plan. 
zed Furthermore, after the initial establish- 
‘ict Hj ment of successful dealers, the cost of op- 
lis- M¥ttation of the district offices should go 
1a Mi down with the reduction in training ac- 
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We build for HIM to-day.... and for 
AMIERICA’S BETTER LIVING to-morrow 


Yes, today Aircraft Mechanics, Inc. is preci- | same ingenuity and experience can serve you 
sion building welded tubular assemblies and and your company in the design, engineering, 
high tensile steel forgings for Uncle Sam's air- or manufacturing of your post-war needs. 
craft. Tomorrow, we plan to build many peace- 


ei fi We will wel a change of ideas with 
time products for America’s “better living. ot ae g iene Wi 


you, now, regarding our ability to serve you 








Our engineers, technicians, and crafts- in your remaining war production and 
men have developed high skills in the in your own post-war manufacturing 
mass production of war goods. This activities. 








BUY UNITED STATES WAR BONDS KEEP AMERICA FREE! 





* AIRCRAFT MECHANICS ~ 


COLORADO SPRINGS, COLORADO 


DESICNERS +++ ENGINEERS +++ MANUFACTURERS 
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duced, and most of them are planning to 
take up where they left off. 

The aircraft manufacturer who goes 
“high-hat” and divorces the old timers will 
have a tough time of it, because the pri- 
yate citizen in Podunk, who wants to buy 
an airplane, will almost always go first 
to the man who runs the Podunk Airport 
and who was more often than not an air- 
plane dealer before the war. John Public 
respects the opinions of his friend the air- 
port op “ator. There will be difficulty in 
carryir.; a distribution plan to succeed if 
such operators are side-stepped. That does 
not mean that every operator is a logical 
dealer, but‘ most of them can be made into 
good dealers if they are shown how. 

Service, as already implied, is as im- 
portant as the initial sale. Standardized 
service must be available from all dealers, 
and charges for each type of service work 
must be consistent. Actually, the dealer 
has only begun his relationship with the 
customer at the time the plane is sold. If 
he maintains proper service facilities and 
always treats the customer right, the 
dealer is almost bound to be successful in 
making repeat sales and new sales to 
friends of earlier customers. 

In his selling of service, the dealer must 
be justas thorough and conscientious 
as he is:in selling airplanes. He must 
make himself more of a businessman than 
he has been in the past. He must put up a 
good front, keep a neat shop, and inspire 
confidence. If he wants to get the public to 
fly and buy the planes he sells, he should 
put one in a downtown showroom. 

Last, but far from least, he should make 
the very best possible use of every piece of 
merchandising material and every mer- 
chandising idea which the factory makes 
available to him. 

Let’s all remember that the field of. pri- 
vate aircraft will be a competitive one, 
and that it will prosper as such only if we 
plan now to modernize the old ways of 
doing things so that the customer benefits. 
He is the man who pays the bill. And we 
will always want more customers! 





High Frequency A. C. 
(Continued from page 166) 


tion of a large portion of the entire system 
‘by causing limiters to open incorrect se- 
quence. 

Limiters cannot protect the system 
against faults occurring om buses where 
subdivided feeders are tied together. For 
this reason, it is proposed to provide 
vital buses with armor, which can also 
serve a structural function. 

Limiters cannot protect the system from 
faults within alternators. Differential 
current relaying is the best protection 
against damage to the system or air- 
plane from alternator faults. Relays are 
used which operate when the incoming 
and outgoing currents do not balance; 
lack of current balance occurs only in 
the event of phase-to-ground or phase-to- 
phase faults within the alternator. Opera- 
tion of any. differential relay opens the 
main breaker for the particular alter- 
tator and simultaneously kills excitation, 
shutting the machine down and avoiding 
danger of fire or other damage. 
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Additional protection will be provided 
by a thermal relay, responsive to exciter 
voltage, which will open the exciter field 
in the event of sustained operation at 
ceiling voltage, since such operation indi- 
cates either faults or excessive overloads. 

Additional protection will also be af- 
forded by a relay which will take the 
alternator off the bus if the frequency is 
below a predetermined value. Dangerous 
over-frequency will be prevented by an 
over-speed release in the drive. 

Main and transfer breakers will be of 
latched-in type so that momentary voltage 
dips cannot cause drop out. They will be 
controlled from a 30v. auxiliary d.c. con- 
trol circuit. Operation of d.c. control 





magnets is necessary to close or to open 
breakers. System stability demands ex- 
tremely fast operation of differential re- 
lay and main breaker in the event of an 
alternator fault—to avoid loss of syn- 
chronism of. remaining alternators and 
dropping of the system voltage to a point | 
where the entire motor load cannot be 
restarted. 


Motors and Motor Characteristics 


Practically all ac. motors will be of 
polyphase squirrel-cage type with three- 
line leads and grounded neutral. Motors 
will have their normal ratings at 200v. and 
must operate successfully at 190. All 
types of duty cycles will be required, and 





PROGRESS! 








In 18 B. C., riding to war in chariots 
was in step with the progress of that 
age, just as fastening various items of 
equipment with slotted head screws 
and other equally out-moded fasten- 
ers, was appropriate in 1914. 


Today we ride to war on wings fas- 
tened by rivets. Countless other vital 


ry | she 
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war products are now fastened with 
PHILLIP’S Recessed-Head SCREWS 
—both fasteners in tempo with prog- 
ress as of 1944, 


MILFORD manufactures modern 
fasteners to today's standards of pre- 
cision and service. May we help you 
modernize your fastenings for tomor- 
row's peacetime needs? 


MILFORD 


RIVET & MACHINE CO. 


EASTERN DIVISION 


— CENTRAL DIVISION 


MILFORD, CONN. x ELYRIA.OHIO. 









ratings will vary from 1/50 hp., or even 
less, to 20 and 25 hp. for hydraulic pump 
drives. A determined effort is being 
made to develop standard three-quarter 
motor dimensions so that one bearing 
bracket may be made integral with the 
driven appliance whenever this permits a 
reduction in space or weight. 

Performance of 400-cycle 
motors is similar to that of ordinary in- 
dustrial motors, except that higher speeds 
and lower weight per horsepower are pos- 
sible. Synchronous motor speeds at 400 
cycles are given in Table I. Few bearing 
applications are successful at speeds above 
12,000 rpm. unless very special methods 
of lubrication are employed or the motors 


induction * 


and loads are extremely small. The ma- 
jority will be four or six pole. 


Rectifiers and Motor-Generator Sets 


A considerable amount of 30v. d.c. 
power will be required for equipment not 
converted to a.c. and for control applica- 
tions such as relay magnets and motor 
brakes. The d.c. power may be obtained 
from dry-plate rectifiers or from rotating 
equipment. Parallel operation of at least 
two d.c. units on the 30v. bus is impera- 
tive to insure reliability of control cir- 
cuits. Provision is made in control cir- 
cuits for operation either with or without 
a battery across the bus. 

A dry-plate rectifier is lighter than a 











Aluminam impeller forgings for aircraft engine superchargers. 


Forgings—laboratory controlled—strength— 
toughness—minimum weight that stands up 
under unpredictable loads. 
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Table I—Synchronous Speeds 
of 400-Cycle Motors 


Type 
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motor-generator of comparable output dut 
requires voltage control of power, whereas 
the motor-generator requires only a com- 
paratively small field regulator so that 
net weights for 200-amp. units are about 
equal. The dry-plate rectifier has inher- 
ently poor regulation, and present require- 
ments involve adjustment of d.c. output 
voltage between limits of 26 and 30v. so 
that a considerable range of input trans- 
formers has been proposed for controlling 
input voltage. 

A saturable reactor is an iron-core in- 
ductance coil, the impedance of which 
can be changed by applying a small direct- 
current to a control winding. Since the 
impedance voltage is in quadrature time 
phase with the working voltage, a con- 
siderable change in impedance is required 
to provide the requisite voltage control. 
Weight can be saved by making the vari- 
able impedance a part of the transformer 
used to reduce the voltage from 200. 

Rectifiers have little thermal overload 
capacity so that when a 200-amp. unit 
with a 2-min. 50 percent overloading rat- 
ing is specified, it is necessary to provide 
a rectifier for practically 300 amp. con- 
tinuously. It is possible to protect a 
saturable-reactor controlled rectifier from 
short-circuit damage by using the recti- 
fier dic. output for d.c. control winding 
power supply, since loss of output voltage 
immediately inserts maximum impedance 
in supply lines. . 

Tap-changer transformers for controll- 
ing voltage with dry-plate rectifiers are 
lighter than saturable reactors, but the 
present designs are motor-driven and slow 
in response. Heavy damping is required 
to prevent hunting during parallel opera- 


tion, and changes in system voltage are | 


corrected very slowly. Complete equip- 
ment is 10 to 15 lb. lighter than a satur- 
able reactor unit or a motor-generator 
for a rating of 6 kw. 

Motor-generators are considerably less 
efficient than rectifiers at light loads, and 
the ‘light-weight high-speed units are 
noisy, but they have these two definite 
advantages: They use standard voltage 
regulators identical with those used with 
present d.c. aircraft generators, and they 
can supply power from stored rotational 
energy in the event of a momentary dip in 
a.c. voltage. The latter consideration will 
not be of much importance if a battery is 
used, but it may be extremely important 
if the battery is omitted. Motor-genera- 
tors can also stand short periods of opera- 
tion at extremely high temperatures; 
rectifiers, on the other hand, require a 
great deal of cooling air, since they cat- 
not stand high temperatures and have 
very little thermal capacity to protect 
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them from high temperatures caused. by 
even short overloads. 

A number of other motor-generators 
will also be required, particularly for the 
yariable-voltage operation of power-driven 
turrets. High-power d.c. motor-generators 
are seriously limited in operating speed 
because of the difficulty in making large 
commutators which will withstand centri- 
fugal stresses. This difficulty vanishes 
with a.c. motors, and considerable reduc- 
tions in weight are possible. 

The a.c. system outlined should not be 
compared with the latest work in d.c. 
systems; for proper perspective, it should 
be compared with early 12v. installations. 
The one described may well develop into 
a design which will be as far ahead of 
present ideas as a d.c. superbomber sys- 
tem is ahead of that using a single lL5v., 
15-amp. generator. 

With the exception of size, most ap- 
paratus for a.c. installations will be re- 
quired whether the system is designed for 
150 kva. or for 500 kva., so that the rela- 
tive advantages of a.c. will become greater 
with increased capacity. 
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Surplus Plants 


(Continued from page 117) 


factory.” This consisted of grouping a 
number of small enterprises under the 
single roof of a large formerly-idle build- 
ing. 

The advantages of the trading estate 
were summarized in a talk by the chair- 
man of the North Eastern Trading 
Estates, Ltd., in the spring of 1939. Fol- 
lowing is a report of what he said, as 
given by the Travel & Industrial Develop- 
ment Assn.’s bulletin: 


“Tenant industrialists receive from the 
Estate Company service of a commercial 
as well as of a social nature. The Com- 
pany’s professional advisers and staff sup- 
Ply intending occupiers with free archi- 
tectural and engineering advice. On raw 
material supplies, market for products, and 
Sales methods, the Company has created 
its own research and sales staff, which can 
supply industrialists with such data free of 
charge. Apart from common services, the 
grouping of factories on an estate, the 
speaker thought, can and should lead to 
other less tangible advantages. Factories 
may be able to supply each other with their 
respective products, including waste prod- 
ucts. The results of daily association are 
likely to lead to the exchange of ideas, to 
possible partnerships for limited purposes, 
such as sales, administration, and so on, 
thereby saving overhead charges, and to 
united efforts vis-a-vis. governmental au- 
thorities, public utility undertakings, and 
similar bodies. 
un, the speaker concluded with these words, 
The Team Valley Trading Estate and the 
Similar estates in South Wales and Scot- 
land started as an effort to relieve unem- 
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More Doughnuts from 
‘‘Metalite”’ Cloth Belts 


No! THEY DIDN’T USE THESE SANDING BELTS ON 
THE DOUGHNUTS; but they made it possible to turn out more 
doughnuts through the production of more machines in less time. 
Glance at just two examples: 


“$2 pieces—‘A’ Pipe posts. These had to be ground on the 
top to fit jig, as well as on the diameter for platirty. It 
would have required 17 face wheels for this job. The 
material was extra tough. Only one #40 grit belt was used. 





3 pieces—D. 1099 Doughcan Covers. #46 grit stone wheel, 
12% minutes; #80 grit face wheel, 742 minutes. 20 minutes 
to prepare for plating; 5 minutes to rehead wheel. Total 
time 25 minutes (814 minutes per piece). 


12 pieces—D 1099 Doughcan Covers were ground using 
‘the Belt Method. These castings had heavy gates on them 
which had to be removed. Total time 3742 minutes (3% 
minutes per piece).” 





An Idler Backstand—and there are several fine makes—equipped 
with these outstanding abrasive cloth belts designed for this specific 
purpose, is not only far superior to set-up wheels, but can be adapted 
to purposes entirely new. 


BEHR-MANNING 


(DIVISION OF NORTON COMPANY) 


TROY, N. Y. 


One of our able and practical 
men will gladly counsel both on _} 
machines (which wedo not sell) Ii g= 
and Metalite Cloth Backstand 
Belts (which we do). A few 
lines on your letterhead will 
bring prompt service with no. 
obligation. That’s how Dough- 
nut Corporation, Ellicott City, 
Maryland, got started. 





THE PIPE POST JOB 





-AMERICAI 
ale SCREWS 


| for Top Speed 


_..IN TODAY’S WAR EQUIPMENT 


In the U.S. Army crash boats (shown above) 
and landing barges built by the Owens 
Yacht Company of Baltimore, American 
Phillips Screws are used to make speedier, 
stronger fastenings . .. to get these vitally 
needed craft into service quicker, and to 
make sure they will stand up to the strenu- 


"...IN TOMORROW'S PEACETIME PRODUCTS = 


Owens Yacht Company’s peacetime pleas- 
ure craft, like their present-day war craft, 
will feature sturdy, ship-shape fastenings 
made by power-driven American Phillips 
Screws. In fact, the matchless speed and 
controlled accuracy of American Phillips 
fastenings will help this well-known 
boat builder to meet the pent-up, 


and Lowest Cost of Assembly 





ous service required. Owens workers, using 
power drivers, make clean and flush fasten- 
ings right down the line, with American 
Phillips Screws. No fumbling starts, no 
crooked driving, no gouged work-surfaces, 
no split screw-heads. This is typical Ameri- 
can Phillips Screw performance. 


se 


‘ 


= 





urgent demand for his quality product ... 
and still maintain his rock-bottom cost per 
fastening. In fact, in all fields of peacetime 
production, the production advantages 0 
American Phillips Screwdriving will con 
tinue to be just as important as they wert 
in meeting wartime delivery schedules... 
on time and with the inspector’s OK. 


AMERICAN SCREW COMPANY 


PROVIDENCE 1, RHODE ISLAND 


Chicago 11: 589 E. Illinois Street 


Detroit 2: 502 Stephenson Building 


Put the Screws on the enemy...BUY BONDS! : 
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ent. They are now also an example 
to the werld in the planned - location of 
industry. Their success proves how much 
more efficient, economic and’ healthy in- 
dustry can be made if it is divorced from 
residential and commercial surroundings. 
By granting itself good conditions of work, 
gach as are found on the Trading Estates, 


industry can give society better conditions. 


of living. The Trading Estates also prove 
that industrial depression and prolonged 
unemployment can be transformed into new 

and fresh achievement by the inven- 
tive genius and dogged enterprise of the 
people, and by the courage and spirit which 
are found not only among the wealthier and 
better educated, but in the humblest home. 
The Trading Estate movement is thus a 
great experiment out of which must surely 
arise happier relations between employer 
and employee, greater opportunity for all, 
and a tter standard of living for the 


eountry.’ » 


How, it may well be asked, can the 
estate idea be applied to the United States? 

What else will this country have in 
surplus plants but potential trading—or 
business—estates for the development of 
nest factories of all sizes? Any big modern 
factory, crammed with modern machine 
tools of all types, presents all sorts of 
opportunities. It only has to be divided 
off into rentable units—a simple job com- 
pared with the constant shifting within a 
plant which has gone on to meet war’s 
needs. And the common facilities—power, 
light, heat, restaurants, loading docks, 
railroad sidings, and highway approaches 
—are all there. Many even have their 
own airfields. 

Utilization of these facilities to create 
jobs depends upon whether the community 
in which they are located regards them as 
potential assets to be exploited, or as 
white elephants to add to the thousand and 
one problems of the postwar era. 

Certainly, these facilities can be ex- 
ploited. Here is a plan, based upon the 
principles of the trading estate which, in 
the writer’s opinion, holds much promise 
if it is sponsored actively by the leaders 
of communities in which big war factories 
will present a problem. 

’ The first step, and one which should be 
taken immediately by any such group of 
leaders, is the formation of a private com- 
pany—one preferably financed by local 
capital inasmuch as this is to be a project 
designed to benefit the entire community. 
It is important that it be privately owned, 
financed, and operated, rather than a 
municipal, state, or federal enterprise, as 
we shall see. 

| When the proper time comes, the com- 
‘pany would seek to purchase from thé 
federal government the local war plant, 
plus all equipment. In most cases, this 
probably could be done at a favorable 
price since, of course, every government- 
financed plant which the federal govern- 
ment can sell to private enterprise re- 
duces its wartime obligations by that 
amount. 

As soon as it is organized, the operating 
company should begin its search for ten- 
ants. Three immediate sources present 
themselves : 

First, there are: those local industries 
housed in antiquated buildings, operating 
inefficiently with obsolete equipment, and 
contributing to nearby slum conditions. 
The prospect of being able to move into 
modern quarters with excellent equipment 
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To the basic advantage of Ampco Metal — its exceptional 
resistance to wear, shock, fatigue, and corrosion — the cen- 
trifugal casting process adds plus values. Cast under pres- 
sures 50 to 300 times as great as in sand casting, Ampco 
centrifugally cast parts are the practical equivalent of 
“liquid forgings” — 100% sound (avoiding costly rejec- 
tions), closer to finished size (saving metal). The Ampco 
organization furnishes all types of machining . . . rough, 
semi-finished, or ready for assembly . . . fabricated from an 
engineered alloy under close metallurgical control. . . . Let 
Ampco’s broad facilities and experience play a constructive 
part in planning your post-war product. Write’for bulletins 


and services of a competent field engineer. 

7 A-6B 
Go 

Milwaukee 4, Wisconsin 

Sand and Centrifugal 

@ Wrought and 


Extruded Products @ 
Precision- Machined 
Parts @ Welded Assem- 


Department A-10 


AMPCO METAL — a 
superior aluminum 

onze to meet your re- 
quirements. 
AMPCOLOY — general 
industrial bronzes. 
SPECIAL COPPER- 
BASE ALLOYS. 











available at a low rental should prove 
attractive. It might also be worthwhile 
for the community itself to condemn these 
old properties, pay the owners a fair price, 
remove the buildings, and convert the sites 
into little parks, with consequent im- 
provement in bordering real estate. 

Second, there would .be enterprising 
local individuals, anxious to create busi- 
nesses of their own but who had been de- 
terred because of the lack of necessary 
capital with which to finance the original 
plant and equipment. 

Third, there would be new industries at- 
tracted to the community. 

Is such a program practical? Certainly. 
One of the major units in the aircraft 
industry had its beginnings in something 


like a nest factory. Back in 1925 Pratt & 
Whitney Aircraft Co. was formed with 
the-aid of the Pratt & Whitney Tool Co. 
It started to develop and build aircraft 
engines with about 25 employees using 
6,000 sq. ft. in part of a building owned by 
the Tool company. Because of its rela- 
tionship to the latter, the new company 
had available to it equipment which was 
far better and more expensive than a 
struggling young enterprise could have 
afforded. From this small beginning has 
come today’s United Aircraft Corp. 
This example shows why the equipment 
in the war plant should be acquired when 
the building is purchased. For the most 
part, it represents the finest equipment 
money can buy or the human brain can 
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CHERRY RIVETS GIVE 
GENEROUS TOLERANCES 
IN GRIP LENGTH! 





Don’t hesitate to use blind rivets just because the 


materials used may vary slightly in thickness in 


different areas. Use Cherry Rivets. As long as you 


stay within the generous tolerances specified, you'll 


get a good finished job. 


The Cherry Rivet head (patented): (1) slips 
easily into the tool, (2) provides a positive 


grip, (3). keeps the rivet parts assembled 


as_a. unit. 


Get this manual into 
the hands of every riv- 
eter in your plant. It 
tells the best way to 
do a good job with 
Cherry Rivets. Ask for 
Manual B-44, Write to 
Dept. A-110, Cherry 
Rivet Co., 231 Winston 
St., Los Angeles 13. 





devise. It should be regarded as a great 
asset to the community. 

Obviously, when the factory is divided 
into individual units, much of the equip 
ment, such as. drills, turret lathes 
broaches, screw machines, etc., undoubt. 
edly will fit right in with the needs of the 


‘tenant, who can thus start off with some 


of the finest equipment ever built. 

But there is sure to be other equipment 
—heat-treat, laboratories, presses, liam. 
mers—for which no one tenant would 
have sufficient use to warrant accepting 
it as part of his own unit. 

In such cases, nothing would be simpler 
than to form little companies around such 
pieces of equipment—a hammer company, 
a testing laboratory, or what not. Initia] 
business could come from other groups 
within the big plant, and from there the 
company could seek more volume from 
the outside. 

Thus the tenants would have access to 
equipment which, otherwise, would simply 
be out of their financial reach. In short, 
the idle machinery would be converted 
into jobs. 

No mention has been made, up to now, 
of thes greatest asset the nation possesses 
in these wartime plants. That is the 
large pool of skilled and semi-skilled 
workers who have received their training 
during the war. It is just plain nonsense 
to talk of them as a potential surplus in 
the labor market, existence of which will 
mean there won’t be enough work to go 
around. 

The particularly happy thing about it is 
that a great percentage of these workers 
think—that is, they use their heads as well 
as their hands. Every plant in the country 
that has posted rewards for ideas has 
ample proof of this fact. 

And so, a fourth, and perhaps major, 
source of tenants presents itself. These 
men are now working on the equipment 
for which they have been trained. With 
help from the estate, workers now em- 
ployed in the war plant might create their 
own companies to operate the equipment 
for which they already have special train- 
ing. They would then be creating their 
own postwar jobs. 

In view of the thousands of ideas which 
have already poured in from the factory 
floor, it is reasonable to assume that there 
will be plenty of additional ideas to make 
such a venture work when the reward is 
ownership of one’s own company. 

True, some of the men will prove to bk 
poor business men; accordingly, some of 
the little companies will. wither away. 
But others will grow and prosper, to be 
come bigger and bigger creators of jobs. 
That is a fundamental aspect of all busi- 
ness, The estate itself, however, can play 
a big part in advising, helping, and nurs 
ing along those beginners as they take 
their first steps alone. One of the biggest 
services the estate can render will be 
help in creation of markets for its tenants 
through advertising and marketing te 
search, 

It is for precisely that reason that the 
estate must be a private company overat 
ing on private, rather than government, 
money. Operated on a private basis, the 
opportunity exists to create a new class of 
economically sound, independent, chins-up 
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Forgings of aluminum and other light-metal Jiplies 
alloys have always been considered notoriously i 
hard to handle. Many seemed to be too fightin 





difficult to be practical. Yet today, at Tube a , 














Turns, they have been “brought into line” — Anc 
and are being successfully produced in te 
erme 


remarkable volume, and with highest precision! 
Perhaps you have a problem in forgings for 
wartime production—or looming in sight 
for the future. In either case, why not le 
Tube Turns help you with it? Broad experienc ied 
ingenuity and facilities all are here at youl Ho 
command. Equipment such as mammot ae 
upsetters, powerful presses and the mom oujy 
modern heat-treat furnaces . . . plus origi rs 
techniques . . . is ready to tackle a aed 
lick any forging job, however tough! Tub 
Turns (Incorporated), Louisville 1, Kentucky. 
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In the painting reproduced on the reverse Sa fc 
side, Artist Sessi has recaptured some of men ¢ 





the stirring action which occurred off Luzon 
during the Jap invasion of the Philippines. 
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sual! industrialists—creators of jobs and 
auployers of labor, standing on their own 
eet, ad making their way by their own 
eforts. It is the very sort of thing that 
built America strongly in the past. Oper- 
ated on a public basis, with government 
junds, we have the specter of government 
subsidy on a gigantic scale softening 
lather than stiffening the backbone of our 
1) ople. 

It is for that reason, too, that the estate 
company should not be a non-profit enter- 
prise. It should be expected to make 
profits. Its stockholders should expect 
and demand of its management cash 
lividends in addition to the benefits to the 
ommunity as a whole. This pressure on 
agement would be the surest guarantee 
hat tie estate company would be striving 
ight and day to insure the, success of the 
onant companies, if only because solvent 
nants alone pay rent, and the more 
tenants there are and the faster they grow, 
the more rent will be collected. 

By fostering the traditional American 
jeeling of individual independence, the 
usiness estate would provide a guarantee 
of jobs in the postwar world. 





Gliders Change Tactics 
(Continued from paye 193) 


ration to this primary mission and these 
oher means of delivering men and sup- 


tal ilies by air. Its many advantages over 
r the parachute as a means of delivery are 
"y obvious. Not only does it deposit its 
0 lighting team at an exact predetermined 
: spot, but the troops are together, ready 


to fight the moment they stop rolling. 

a Another great advantage is pointed up 
in by an episode in ‘Tunisia. A small force of 

; Germans was thrusting forward to seize 
N+ Ban area of strategical value to both sides. 
for HBlo forestall this, American parachutists, 
oulnumbering the German force, were 
dropped—and they succeeded in taking 
the area.. Complete surprise was effected 
aul the mission went off exactly as- plan- 
ned, 
However, the German force, equipped 
wih heavy artillery, soon forced the 
Americans back, since the paratroops had 
oly the smaller weapons which they had 
been able to jump with or drop. Had 
gliders been available, they might have 
brought to the paratroops the necessary 
AT guns and howitzers which would have 
tabled them to hold their ground. 
Another aspect of the use of gliders as 
the sole means of performing a mission 
involves the pickup system. Developed 
ty Richard duPont for the AAA mail 
line, pickup has been expanded so that 
itis now perfectly feasible to snatch a 
lully loaded CG-4A from almost any open 
area. For operations like those in Norm- 
ady, this’ may have little immediate 
tactical value other than that gliders can 
be quickly and easily retrieved for suc- 
ceeding missions. It does, however, open 
up many new tactical possibilities, and it 
ems likely that the future use of the 
bickup with gliders will be increasingly 
important. 
Keeping in mind, then, that the glider 
8a form of large container for delivering 
men or supplies, and that it can be re- 
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trieved full or empty, let us examine the 
various types of tactical operations for 
which gliders might be used. 

First in importance is the airborne 
attack. This is exemplified by the Crete, 
Sicilian, and Normandy missions. It in- 
volves the use of large numbers of gliders, 
flying probably in darkness or half light, 
in an operation designed to land troops 
who will outflank the enemy three-dimen- 
sionally, to seize important communica- 
tions points and disrupt the enemy’s rear, 
thus making it difficult or impossible for 
him to bring up reserves while a coordi- 
nated attack is launched on the ground. 
In Normandy the airborne troops were 
landed well inland astride road and rail 










the beaches. Such an operation is ex- 
tremely complex, and many of the factors 
which must be considered in planning have 
been learned only: by hard experience. 
Local air superiority is an absolute pre- 
requisite, unless complete surprise can be 
attained. 

A second and most important type of 
mission is the establishment of an airhead 
behind enemy lines—as was. done in 
Burma by Col. Cochran’s Air Commandos. 
The important difference between this and 
the Normandy invasion lies in the fact that 
here the airborne force comprised the 
entire assault. It was not merely sealing 
off an area where ground troops or sea- 
borne troops would later attack. This 


lines while the seaborne assault stormed unique and daring operation was the first 
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PROTECTION OVERHEAD... 


Fighting escorts protect our bombers 
from intercepting enemy planes. That’s 
part of the advance planning. And com- 
fortable, cool Ray-Ban Glasses give our 
flyers protection from the dazzling rays 
of the burning sun. That, too, is fore- 
planning. Long before the war, scienti- 
fically correct Ray-Ban lenses were de- 
veloped to meet United States Army and 
Navy specifications. 


After Victory, genuine Ray-Ban Sun 
Glasses and Shooting Sager re or 
ground to prescription, and in distinctive 
Bausch & Lomb frames—will again be 
available to civilians seeking visual com- 
fort and efficient glare protection. 


BAUSCH & LOMB 






wan Ray-Ban Sun Glass production 
is allocated to military use. 


ESTABLISHED 1853 _ 





Makers of Optical Glass and a Complete Line of Optical Instruments for Military 
Use, Education, Research, Industry and Eyesight Correction and Conservation 





















POWERED BY ALLISON 
P-38— Lightning 
P-39—Airacobra 
P.4o—Warhawk 
A-36 and P-51 — Mustay 
P.63—Kingcobra 


The more-than-50,000 Allison engin 
built for the U. S. Army Air For 
power the above planes. 


right now. * Its hi 
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GENERAL Motors SYMPHONY OF THE Ain — NBC /Netwott 


AVIATION, October, 194 








= 
of its kind, and it proved the feasibility 


for this theater where a large area is 
sparsely held. 

While seaborne assault troops are 
limited to two dimensions and must estab- 
jish their beachhead along a coastline 
which may be strongly defended, the air- 
borne attack may establish its airhead 
anywhere in enemy territory, and there 
js no way of defending surely against it, 
except possibly by other airborne forces. 

It is apparent that the mere existence 
of a large airborne force as a strategic 
reserve is a potent threat, and the enemy 
may have to tie up large forces to be 
prepared to meet the attack of airborne 
divisions which may drop anywhere in 
his backyard. In the case of the Burma 
operation, the mission was run off at 
night, with no fighter cover; it depended 
on complete surprise, which was attained. 
This show was different from the first 
type in that gliders were not used to carry 
in the assault troops. The gliders served 
as coritainers for delivering aviation engi- 
neers and equipment to prepare an airstrip 
so that powered transports could then 
make a regular shuttle run to this spot 
150 mi. deep in enemy territory, bringing 
in Gen. Wingate’s raiders, food, ammuni- 
tion, and other equipment. 

The glider landings succeeded in getting 
the engineers in, and the next night 65 


ee . 


transport planes landed, carrying the ~ 


first of the Wingate forces. Within seven 

days a large fighting force had been: de- 

livered, including 500,000 lb. of supplies, 

1,183 mules, and 175 ponies. The airstrip 

was not discovered by the Japs for eight 

days—by which time it was much to late. 

Here was a clear case of gliders perform- 

ing a unique service. No other way of 

doing this same job could have been used. 

Similar to this type of mission, but on 

a different scale, is a third type which we 

might call the airborne raid. This has 

been used with. success by the Germans 

and ourselves. Fort Eben Emael in Bel- 

guim was captured in the early days of 

ISON Mm the war by demolition engineers who 
landed inside the fort in gliders. 

An allied officer who was with a fighter 

outfit in North Africa has described to 

usta a ™° how the Germans occasionally pulled 

raids with gliders. Sometimes his group 

would spot an enemy plane coming over 

ngins HE the area at night. It was a question just 

Fores | what it was—but in any event no bombs 

were dropped and it went on. However, 

in due course a bridge would blow up, and 

they later would find a German glider 

abandoned somewhere nearby. The plane 

had been towing a glider which cut off 

and landed. Its crew did the demolition 

job and filtered back to their own outfits 

in Arab costume, 

Since Crete, the Germans’ use of gliders 
has been mainly in raid operations. You 
will recall that Mussolini was rescued by 
troops that landed from gliders, also that 

Surprise attack on Marshal Tito’s 
heaiquarters in Yugoslavia was again 
largely a glider-borne force. 

Our Commando outfit in Burma per- 
formed similar missions, landing small 
forces to blow bridges or establish road or 
tail blocks between Mandalay and the 
northern area of Burma. 
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of such a form of warfare, particularly © 





















































Because the name Acme Pattern 
& Tool Company, Inc. no longer adequately describes 
the scope of our operations, we are changing our cor- 
porate name to Acme Aluminum Alloys, Inc. 


This. marks the second time we have changed our 
name to keep pace with the remarkable growth which 
this company has made since its beginning less than 
25 years ago. 


Our production.of aluminum alloy castings . . . per- 
manent mold and sand . . . has grown to such volume, 
that in floor space, equipment and output the Acme 
foundry today ranks among the first four or five alumi- 
num foundries in the United States. 


Our pattern, tool and die departments, and our design 
and engineering service, contiaue unchanged, but will 
operate as the Acme Pattern & Tool Division of Acme 
Aluminum Alloys, Inc. | 


We shall be glad to submit recommendations and 
estimates on your current or future aluminum castings 
requirements, 


HEAT-TREATED ALUMINUM ALLOY CASTINGS 


ACME PATTERN & TOOL DIVISION 
PATTERNS * TOOLS * TOOL DESIGNING 
PRODUCTION PROCESSING 


FOR VICTORY 
Buy 
WAR BONDS 
AND STAMPS 





On one mission of this sort the ground 
iorces had come up to the Chindwin River 
and needed to get over to the other side. 
The river was too wide and deep to get 
across with their equipment, so the Air 
Commando group was called in. Two 
C-47’s were dispatched with two CG-4A 
gliders in tow. In the gliders were eight 
pneumatic rubber boats equipped with out- 
board motors and gas to run them. The 
gliders landed at dusk on a sand bar by 
the river and unloaded their beats, which 
were at once put into operation bringing 
the troops across. 

Next morning two pickup planes were 
flown out to the scene, where both gliders 


were set up for pickup. Both were stic- 
cessfully snatched and flown back to their 
base. It was a most successful operation 
from start to finish, and it clearly shows 
the feasibility of further use of gliders in 
such ways. 

Other operations of this sort were run 
off in Burma, too, and in some the re- 
turning gliders brought back useful loads 
of prisoners for questioning. 

These operations, which were, in fact. 
the first tactical uses of pickup, represent 
a very small beginning in the exploration 
of its war possibilities. For one thing, 
there is opened up a war-cargo possibility 
ior gliders. For while the CG-4A is un- 

















SMOOTH sain 


for COMMUNICATIONS 


Astatic Radio Cable Connectors provide smooth, unbroken and 
unobstructed channels through which wartime communications 
speed on their important missions. There is no escape for elec- 
tronic energy passing through an Astatic Connector. Designed and 
made to meet exacting standards required by both government and 
leading radio equipment manufacturers, Astatic Connectors are 


parts products of the highest type. 


demands of war time usage, Astatic Connectors render efficient and 


“dependable service. 
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doubtedly not an efficient glider fo; 


* straight cargo hauling from airport to 


airport. when used with pickup to service 
units in inaccessible areas it become 
efficient, since it is performing a job that 
cannot be done by any other aircraft. 

In North Africa we captured German 
Gotha 242’s which had landed with barrels 
of oil for advanced tank units which had 
outrun their supply lines. This becomes 
a rather costly mission if the glider can. 
not be retrieved. With pickup we could 
deliver additional gas and ammunitioy 
to an outfit in similar circumstances and 
recover the gliders, thus making it feasib\ 
to repeat the operation and keep the uni 
going via air supply. It would be per. 
fectly possible to carry this form of sup. 
ply to a much more advanced stage, and 
with definite gain in efficiency over any 
other system. 

As an example, a theater supply system 
could be set up to operate in mucl) the 
same way that the All American Aviation 
Co. runs its mail line. Assume a large 
sub-depot with an open field next to j 
but no airport. Fifty miles away is av 
advanced position which is not near an air- 
strip or airport, but which needs supplies 
At the sub-depot, a CG-4A_ glider js 
loaded and prepared for pickup. From, 
Troop Carrier base 25 mi. away a C-4 
flies over to the sub-depot, picks up the 
elider, and tows it to the advanced posi- 
tion. 

As he approaches, the glider cuts loose 
to land. On the ground, ready for pickup, 
is another glider which landed the day 
before, and which is now loaded with 
wounded, prisoners, or anything else. The 
C-47 comes in, picks up this glider, an/ 
starts back to the sub-depot. On arrival 
there, the process is repeated. Under these 
conditions, the C-47 with normal full ga 
could make ten round trips from the sub 
depot, delivering a possible 40,000 Ib. 0 
cargo at the advanced position and returt- 
ing 40,000 Ib. to the sub-depot. In this 
way the C-47 would be using its full time 
to best advantage. 

We have assumed here that there was 
no possibility for C-47’s to land at either 
end of the operation. But even if there 
were, it would require for the C-4/ 
about twice as much time to accomplisi 
the same job, since it would have to spené 
about half its flying time on the ground 
being loaded and unloaded, and in landing 
and taking off. 

Pickup and gliders are inseparable fo 
many operations and may extend the use: 
fulness of many other pieces of equipmen 
in the Army and Air Forces. Specid 
utility installations have been developed 
for many purposes, and since gliders am 
pickup ships are in almost all parts of the 
world, it seems likely that there will b4 
an increasing development along thes 
lines. 

There are various types of repair shops 
which may be used in this way. A mobil 
glider repair shop is fitted in cases whic 
are mounted on a trailer, and the whol 
unit is carried in a CG-4A. This glide 
can then be landed in a field where othef 
gliders have been damaged, and the cre’ 
can repair them so that all may be recov 
ered by pickup. Similarly many othe 
types of shop—for repair of aircral 
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ordnance, motor vehicles, etc.—may be 
carried. Such shops include a tent and 
wer tools. 

Another group of utility possibilities 
include the evacuation glider which car 
ried wounded, also the various field dress- 
ing stations, which can be neatly packed 
for delivery by glider. There are also 
many units which, while not designed 
specifically for gliders, are readily air- 
carried and could be loaded quickly when 
desired. An example would be the stan- 
dard field kitchens. Thus airborne, they 
would enable one glider load to serve 150 
men with hot food. There are also port- 
able radio detection stations and weather 
stations which can be carried with their 
crews to any point within flying range 
for special reporting missions. 

Obviously, there is no limit to these pos- 
sibilities, and we may soon see all sorts of 
service equipment provided by glider to 
front line outfits, such as shower units, 
clothing and shoe repair shops, refrigera- - 
tion units, and the like. 


_— 


Hot Doping 
(Continued from page 177) 


“dusted” and a heavier coat should be 
applied over it. 

When properly applied, the second coat 
should be ready for sanding in about 1% 
hr. Method: Using No. 220 wet-or-dry, 
dry sand lightly. Check surface for any 
rough spots left from first sanding and 
rub them vigorously, for any rough places 
will be very hard to remove if another 
coat is sprayed over them. 

After the surface has been thoroughly 
smoothed it is ready for taping. Tape is 
laid as on any other doped surface, using 
regular tape adhesive or clear hot dope 
applied cold. Taping adhesive is excel- 
lent for taping over ribstitching, but care 
should be used because it is a thick liquid 
and has a tendency to leave a heavy 
deposit at the tape edges, which will later 
levelop into cracks. This can be avoided 
by thinning 10 percent with hot dope 
thinner or by mixing half-and-half with 
intermediate hot dope. 

When using intermediate hot dope, 
brush a coat of dope over the surface to 
be covered and allow to dry. Then apply 
another coat and let it become tacky. Ap- 
ply the tape and rub into the dope, after- 
wards giving a coat over the tape. When 
all taping is done, brush on two or three 
coats of clear intermediate hot dope to 
prevent bubbling when the first sprayed 
coat is applied. It is advisable to sand 
the tapes between the second and third 
brushed coats, or, if only two coats are 
given, sand between coats. However, the 
three coat job is much better. Dope 
should be thoroughly brushed on, for a 
wet brush coat on the tapes will surely 
cause bubbling. 

_If the fabric passes over a metal lead- 
ing edge, this should be given two or three 
toats of brushed intermediate dope also. 

When all tapes have been laid and filled, 
they should be given a dusting to give a 
good build for later sanding. This opera- 
ton does not take long and is well worth 
the time expended. 

The third coat is intermediate hot dope, 
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On one mission of this sort the ground 
iorces had come up to the Chindwin River 
and needed to get over .to the other side. 
The river was too wide and deep to get 
across with their equipment, so the Air 
Commando group was called in. Two 
C-47’s were dispatched with two CG-4A 
gliders in tow. In the gliders were eight 
pneumatic rubber boats equipped with out- 
board motors and gas to run them. The 
gliders landed at dusk on a sand bar by 
the river and unloaded their beats, which 
were at once put into operation bringing 
the troops across. 

Next morning two pickup planes were 
flown out to the scene, where both gliders 


were set up for pickup. Both were stc- 
cessfully snatched and flown back to their 
base. It was a most successful operation 
from start to finish, and it clearly shows 
the feasibility of further use of gliders in 
such ways. 

Other operations of this sort were run 
off in Burma, too, and in some the re- 
turning gliders brought back useful loads 
of prisoners for questioning. 

These operations, which were, in fact. 
the first tactical uses of pickup, represent 
a very small beginning in the exploration 
of its war possibilities. For one thing, 
there is opened up a war-cargo possibility 
ior gliders. For while the CG-4A is un- 
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for COMMUNICATIONS 


Astatic Radio Cable Connectors provide smooth, unbroken and 
unobstructed channels through which wartime communications 


speed on their important missions. 


tronic energy passing through an Astatic Connector. Designed and 
made to meet exacting standards required by both government and 
leading radio equipment manufacturers, Astatic Connectors are 
parts products of the highest type. 
demands of war time usage, Astatic Connectors render efficient and 


“dependable service. 
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glider for 


efficient 
* straight cargo hauling from airport to 
airport, when used with pickup to service 


doubtedly not an 


units in inaccessible areas it becomes 
efficient, since it is performing a job that 
cannot be done by any other aircraft. 

In North Africa we captured German 
Gotha 242’s which had landed with barrels 
of oil for advanced tank units which had 
outrun their supply lines. This becomes 
a rather costly mission if the glider can. 
not be retrieved. With pickup we could 
deliver additional gas and ammunition 
to an outfit in similar circumstances and 
recover the gliders, thus making it feasible 
to repeat the operation and keep the unit 
going via air supply. It would be per- 
fectly possible to carry thi. form of sup- 
ply to a much more advanced stage, and 
with definite gain in efficiency over any 
other system. 

As an example, a theater supply system 
could be set up to operate in mucl) the 
same way that the All American Aviation 
Co. runs its mail line. Assume a large 
sub-depot with an open field next to it 
but no airport. Fifty miles away is an 
advanced position which is not near an air- 
strip or airport, but which needs supplies 
At the sub-depot, a CG-4A_ glider is 
loaded and prepared for pickup. Froma 
Troop Carrier base 25 mi. away a C-47 
flies over to the sub-depot, picks up the 
glider, and tows it to the advanced posi- 
tion. 

As he approaches, the glider cuts loose 
to land. On the ground, ready for pickup, 
is another glider which landed the day 
before, and which is now loaded with 
wounded, prisoners, or anything else. The 
C-47 comes in, picks up this glider, and 
starts hack to the sub-depot. On arrival 
there, the process is repeated. Under these 
conditions, the C-47 with normal full gas 
could make ten round trips from the sub 
depot, delivering a possible 40,000 Ib. of 
cargo at the advanced position and return- 
ing 40,000 Ib. to the sub-depot. In this 
way the C-47 would be using its full time 
to best advantage. 

We have assumed here that there was 
no possibility for C-47’s to land at either 
end of the operation. But even if there 
were, it would require for the C-4/ 
about twice as much time to accomplish 
the same job, since it would have to spend 
about half its flying time on the ground 
being loaded and unloaded, and in landing 
and taking off. 

Pickup and gliders are inseparable for 
many operations and may extend the use- 
fulness of many other pieces of equipment 
in the Army and Air Forces. Special 
utility installations have been developed 
for many purposes, and since gliders and 
pickup ships are in almost all parts of the 
world, it seems likely that there will be 
an increasing development along these 
lines. 

There are various types of repair shops 
which may be used in this way. A mobile 
glider repair shop is fitted in cases which 
are mounted on a trailer, and the whole 
unit is carried in a CG-4A. This glider 
can then be landed in a field where other 
gliders have been damaged, and the crew 
can repair them so that all may be recov- 
ered by pickup. Similarly many other 
types of shop—for repair of aircraft. 
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ordnance, motor vehicles, etc.—may be 
carried. Such shops include a tent and 
power tools. ss ie 

Another group of utility possibilities 
include the evacuation glider which car- 
ried wounded, also the various field dress- 
ing stations, which can be neatly packed 
for delivery by glider. There are also 
many units which, while not designed 
specifically for gliders, are readily air- 
carried and could be loaded quickly when 
desired. An example would be the stan- 
dard field kitchens. Thus airborne, they 
would enable one glider load to serve 150 
men with hot food. There are also port- 
able radio detection stations and weather 
stations which can be carried with their 
crews to any point within flying range 
for special reporting missions. 

Obviously, there is no limit to these pos- 
sibilities, and we may soon see all sorts of 
service equipment provided by glider to 
front line outfits, such as shower units, 
clothing and shoe repair shops, refrigera- 
tion units, and the like. 
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Hot Doping 


(Continued from page 177) 


“dusted” and a heavier coat should be 
applied over it. 

When properly applied, the second coat 
should be ready for sanding in about 1% 
hr. Method: Using No. 220 wet-or-dry, 
dry sand lightly. Check surface for any 
rough spots left from first sanding and 
rub them vigorously, for any rough places 
will be very hard to remove if another 
coat is sprayed over them. 

After the surface thas been thoroughly 
smoothed it is ready for taping. Tape is 
laid as on any other doped surface, using 
regular tape adhesive or clear hot dope 
applied cold. Taping adhesive is excel- 
lent for taping over ribstitching, but care 
should be used because it is a thick liquid 
and has a tendency to leave a heavy 
deposit-at the tape edges, which will later 
develop into cracks. This can be avoided 
by thinning 10 percent with hot dope 
thinner or by mixing half-and-half with 
intermediate hot dope. 

When using intermediate hot dope, 
brush a coat of dope over the surface to 
be covered and allow to dry. Then apply 
another coat and let it become tacky. Ap- 
ply the tape and rub into the dope, after- 
wards giving a coat over the tape. When 
all taping is done, brush on two or three 
coats of clear intermediate hot dope to 
prevent bubbling when the first sprayed 
coat is applied. It is advisable to sand 
the tapes between the second and third 
brushed coats, or, if only two coats are 
given, sand between coats. However, the 
three coat job is much better. Dope 
should be thoroughly brushed on, for a 
wet brush coat on the tapes will surely 
cause bubbling. 

_ If the fabric passes over a metal lead- 
ing edge, this should be given two or three 
coats of brushed intermediate dope also. 

When all tapes have been laid and filled, 
they should be given a dusting to give a 
good build for later sanding. This opera- 
tion does not take long and is well worth 
the time expended. 

The third coat is intermediate hot dope, 
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diffcring from the primer only in that it 
doesn’t include the fungicide added to the 
latter to protect the fabric. This coat is 
sprayed rather lightly with only enough 
material to flow together. It should be 
dry on the surface in less than 20 min, and 
ready for sanding in 114 hr. Even though 
this coat is sprayed very lightly, the film 
on the fabric will be quite heavy, due to 
the viscosity of the dope. This fact should 
be constantly borne in mind in all hot dop- 
ing operations. 

When thoroughly dry this coat should 
be sanded with No. 240 wet-or-dry sand- 


aper. 
: Fourth coat is applied after the surface 
has been cleaned of all dirt or residue. 
This is a lap coat of intermediate hot dope 
and should be sprayed a little heavier than 
the !ast coat to give a smooth flow. After 
2%, hr. it is lightly dry sanded with 
No. 240 and then wiped absolutely clean. 

The first color coat is next sprayed on 
as a full flow coat. If possible, this coat 
should dry overnight because it is to be 
thoroughly wet sanded with No. 280. A 
good plan is to sand until the clear dope 
of the previous coat is visible through the 
color, after which it is washed with clear 
water and dried. 

Next, color coat is applied rather light- 
ly, and the surface should be dry soon after 
being sprayed. After standing about 1% 
hr., it should be lightly dry sanded with 
No. 320 wet-or-dry sandpaper and wiped 
off perfectly clean. 

The seventh coat, because it is the one 
on which the appearance of the completed 
job depends, is very important. The dope 
is cut with 50 percent hot-dope thinner 
and is sprayed as a-full-flow lap coat. It 
is the heaviest of all coats except the first 
primer, reason being that it flows to- 
gether with the two previous color coats 
and results in a velvet smooth finish which 
can be highly polished with rubbing com- 
pound and then waxed. This method, used 
by American Export Airlines on its trans- 
Atlantic flying boats, has been found 
equal to any 15-coat cold-doped surface. 

Wartime transport does not need this 
velvet finish but does require a strong, 
dependable covering on the. control sur- 
faces that will stand the humid tropical 
heat and the cold of high altitudes with a 
minimum of maintenance and the longest 
possible time between recovering periods. 
With hot dope, this can be done without 
slowing down production. 

The following method is just as strong 
and durable as the last one, the difference 
being in the time spent on the surfaces 
and the smoothness of the finish. 

First comes a cross coat of hot dope 
primer, the first lap being laid on heavy 
with the second a little on the light side. 
Do not spray the whole surface and then 
cross it, but cross each section as you 
finish the first lap. When dry, dry-sand 
With No. 180. Wipe off and tape. Only 
two coats of dope need be given tapes and 
leading edges where covered with fabric. 
| When this is done, the second coat may 
| be applied. 

Tt is recommended that the tapes and 
ding edges be dusted before applying 
8 second crossed coat of intermediate. 
cause this is a full flowcoat, edges of 
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the tapes should be watched carefully for 
signs of bubbles. If any bubbles appear, 
they can be eliminated by dusting the spot, 
then rubbing quickly with the fingers. 
After drying, dry-sand lightly with No. 
240 to remove any rough spots. 

Color coat is the third and last. It is 
applied as a flow-coat and should not be 
sanded. If a fourth coat'is desired, how- 
ever the third coat may be smoothly 
sanded with No, 280 and a fourth flow-coat 
of color sprayed onto the surface. Either 
system will give a good, taut, durable 
cover which will stand up well under the 
worst climatic conditions. 

From the above, it can be seen that hot 
doping is a great asset when time must 
be saved, and this operation appears to 


have a very promising commercial future 
in the postwar period. 





Keep Mags Sparking . 
(Continued from page 175) 


tap in Woodruff key. Use a new four 
ear lock washer and sécure axle to gear 
with hexagon head screw. Tighten this 
screw securely, using socket wrench and 
gear holder. Tap prebent ear of lock 
washer firmly against sides of hole into 
which it is seated. Bend ear opposite pre- 
bent ear against side of hexagon head 
screw. Insert carbon brush into center of 
hexagon head screw. 

Secure distributor finger to axle with 








AT METHOD DO YOU 
WANT TO SEE DEVELOPED? 


Bug U.S. 


YOU are the man who knows most 
about your future refueling equipment 
needs, so it's natural that we ask you 


about them now. Of the various meth- 
ods of refueling planes from tanks, 
trucks, fueling pits or fill stands, which 
do you prefer? In the method you 
think is best, what improvements in 
speed, safety, convenience or econ- 
omy would you like to see developed? 
Just give us your thoughts and we'll 
do the rest. May we hear from you? 


THE WAYNE PUMP COMPANY 
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FORT WAYNE 4, INDIANA 
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its screws and lock washers. Check 
height of electrode of distributor finger 
with gage. Replace electrode if it clears 
No Go side of gage. Check new electrode 
after installing. If electrode hits Go side 
of gage, remove material with a file. Se- 
cure insulating plate to front end plate 
with screws and -lock washers. 


Rotating Magnet 


Install breaker end bearing by placing 
the drive shaft end of the magnet in a 
sleeve. Then, using an arbor press, press 
bearing onto its shaft with pressing tool. 
Shielded end of bearing faces magnet. 

Place Woodruff key in keyway on 
breaker end of shaft. Install small cam 


gear and secure with retainer, ear lock 
washer, and screw, making sure that re- 
tainer is engaged with keyway of gear. 
Tap short ear lock washer tightly into 
slot in retainer and lock by bending other 
ear against flat side of screw. Recharge 
the magnet with magnet charger. 

Place the breaker end of the rotating 
magnet in a sleeve. Place insulating 
sleeve over drive end of shaft with flat- 
tened extension of sleeve up. Place front 
end plate over drive shaft end of magnet, 
and after extension of sleeve is centered 
toward the distributor gear axle in the 
front end plate, press front end plate into 
position, using pressing tool in conjunc- 
tion with an arbor press, 











@ Alert aviation procurement men have discovered 
that a single call to Graybar gets many aviation 
electrical needs faster, and on one order. It auto- 
matically puts at their service a network of more 
than 80 warehouses all over the Unitd States, stocked 
with the superior aviation electrical products of 


over 200 manufacturers. _ 


They have learned that items often unobtainable 
anywhere else may be secured through Graybar. This 
fast, efficient, all-inclusive service costs no more than 
buying from many smaller, scattered suppliers. Fre- 


quently it costs less, \ 
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There is a local Graybar Man who will make your 
business his personal responsibility. Call him today. 


IN OVER 80 PRINCIPAL CITIES 
Executive Offices: Graybar Bidg., New York 17, N. Y. 
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Apply a light coating of SAE 60 oil 
on poles of rotating magnet. Make sure 
magnet is clean. Then engage front end 
plate and magnet assembly with magneto 
housing by inserting magnet as far as 
possible. Make sure that insulating sleeve 
enters straight. Place the breaker end 
of the housing on support and center in 
arbor press. Press shaft and front end 
plate into position over the drive gear 
end of the shaft. 

Make sure rotating magnet turns freely 
and does not bind. Check clearance be. 
tween pole piece and shoes ‘in housing, 
Clearance must not be less than .0015 in, 

Install small distributor gear. Timing 
mark on drive shaft spline must index 
with timing mark on hub of small gear 
over one of its splines. There are two 
timing marks adjacent to teeth of s:mall 
gear. One is marked R for clockwise 
rotation and the other is marked L for 
anti-clockwise rotation. Index _ tooth 
marked L with timing mark on the tooth 
of large distributor gear. 

Check the backlash of the distributor 
gears. If reading is more than .010 in, 
large gear should be replaced. 

Apply evenly a small amount (about } 
oz.) of Keystone No. 44 grease, or equiy- 
alent, upon the teeth of the distributor 
gears. 

Place the magneto upright on support, 
and install mounting flange on front and 
plate by tapping it into position. Insert 
and tighten large and small screws, not 
omitting lock washers. 


Cam and Adaptor Assembly 


Front bearing (nearest the gear) must 
be installed in adaptor first. Open end 
of bearing faces inward. Press bearing 
into position, using pressing tool and sup- 
port with an arbor press. 

Place remaining bearing on cam shaft 
with shielded side toward taper of shaft, 
and place spacer on shaft over bearing. 
Insert cam shaft and bearing into adaptor 


as far as possible; then press into position, | 


using pressing tool against outer race and 
support under already installed bearing, 
allowing cam shaft to extend up. 

Push cam‘gear on cam shaft, engaging 
splines in any relation. 
of gear faces the bearing (see service 
chart). Using a new four ear lock 
washer, secure gear with its hexagon head 
screw. When tightening this screw, hold 
cam shaft with wrench. 

Secure flexible primary lead to term- 
inal post which extends through adaptor. 
Apply a small amount of keystone No. 44 
grease evenly on the teeth of the cam 
gears. 

Place adaptor in position on magneto 
housing having the large gear mesh in any 
relation with small cam gear. Make sure 
the flexible primary lead is in such a posi- 
tion that it can be secured with the con- 
denser securing screw. 

Secure adaptor with its screws (Q), 
plain washers, and lock washers (see 
service chart). 


Timing of Cam 


Cam gears must be set with a minimum 
perceptible backlash. To make this ad- 
justment, loosen the three screws (Q) 
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F ACLOSER APPROACH 
“Mee TO PERFECTION IN GEARS 


ing 
ock- 
read 
old 
oo. BROS. “aircraft quality” gears offer amazingly close tolerance. Such production has 
pe the major advantages of greater mechanical meant a new approach to gear manufacturing 
| 44 efficiency, lighter weight, longer life, greater techniques. 
cai compactness and quieter operation. If the machines or equipment you plan to pro- 


Before war demanded the production of high 
precision gears in tremendous quantities, it was 
possible to attain such extreme precision only 
by laboratory methods—mass production was 
deemed impossible. 


duce when the war is won requires gears, these 
new developments will offer you new advantages 
in the economical transmission of power. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
5225 South Western Boulevard > Chicago 9, Illinois 


’ Today at the plants of Foote Bros., these “air- 

Q) & craft quality” gears in quantities sufficient to 
| power the world’s greatest air armada are rolling 
off production lines—each dimension held to an 


A booklet containing information and engineering data 
on “aircraft quality” gears is now being prepared. If you 
would like to have a copy as soon as it is ready, ask for one. 





FOOTE i GEAR AND MA HIN CORPORATION 
Av-10—522: Western Blyd., Chicago 9, Illinois 

Please send me a copy of the Engineering Bulletial 
on “Aircraft Quality” Gears as soon as it is available. 
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(see service chart), turn adapter to the 
a right until cam gears are meshed snugly - 
3-M ADHESIVES...for seali ng with no perceptible backlash by rocking te 
the cam shaft by hand. Tighten screws ch 
(Q). Turn magnet by hand through ten g 
or twelve complete revolutions, while sf 
gears are meshed snugly, to remove any . 
burrs or foreign particles on teeth of cam “Tl 
gears. ’ 
Loosen screws (Q) and turn adaptor ba 
to left until a small amount of backlash e 
can be felt when rocking by hand. Tien wi 
turn the adaptor just slightly to the rivht @ 
until a minimum backlash is obtained , 
without having cam gears too tight, then T 
tighten the screws (Q) securely. Check % 
backlash at several positions of gears by ed 
turning magnet a few degrees at a time 9 
through one revolution of large gear and o 
by rocking shaft by hand at each new posi- th 
tion to make sure there are no tight spots : 
and that backlash is not excessive. Whien 
correct adjustment has been obtaitied, - 
tighten screws (Q) and safety bottom : 
and right hand screws (see service chart), sy 
i Place timing disk on drive shaft and ( 
Photos courtesy Fairchild Aircraft attach pointer in elongated slot in mount- m 
ing flange. Pe 
Lay oy at When using timing disk with SFOLN-4 oe 
magnetos, it will be necessary to provide x 
e a spacing washer for use under disk to 
Sealing Problem prevent locking sleeve of disk from dis- sf 
placing oil seal in front end plate when « 
e : antigo hs a (Any oe hav . 
ing a hole diameter of approximately {-in. 
in our 2] aa a will be satisfactory). 
: Next, turn drive shaft in direction of lo 
If we don’t have the answer we can figure it out! normal operating rotation until timing #™j ' 
mark (A) on the distributor finger ap- CC 
Our Adhesive laboratories have worked out more than 700 adhesives proximately coincides with timing mark »( 
for a wide range of industrial purposes: Adhering, Sealing, Coating, (B) on inside of front end plate (see serv- Ms 
Insulating, Impregnating and Sound-deadening. These should cover ice chart). Then turn drive shaft a few 
nearly all requirements. If they do not, we have the experience, degrees in opposite direction until magnet th 
facilities and development personnel to compound a product that is in netural position, when pole piece is a 
iiaid sncet. your requiremenita. centered and completely fills space between c 
z . ‘ pole shoes on magneto housing. cl 
One of the vital wartime jobs successfully performed by 3-M When magnet is in neutral position, de 
Adhesives is the dependable sealing of fuel tank gaskets, as shown from which the No. 1 E gap must be meas- 0 
above. In this critical service 3-M Sealers have demonstrated high ured, set the pointer over a degree mark- 
resistance to heat, aromatics and other deteriorating agencies. Free- ing on timing disk. Now turn the rotating p 
flowing when applied, 3-M Adhesives become firm when “‘set’’ with- magnet in direction of normal rotation to d 
out losing their flexibility or adhesive or cohesive properties. the No. 1 E gap position, which is obtained b 
H bl : hte thi f SEED Dh cai when the rotating magnet is turned past D 
ave you a problem involving the use of an industrial adhesive! its exact neutral position the number of al 
Lay it in our lap. If one of our present formulae is not suited to degrees stamped on the cam. By means of W 
your particular job, we welcome the opportunity to produce one locking device on timing disk, lock rotor la 
that will meet your requirements. at the No. 1 E gap position. After it is at 
locked, re-check degree reading to make se 
sure that rotor did not creep when locked ne 
in position. It is very important that 
Minnesot® rotor be looked accurately at No. 1 E gap W 
ce position. fr 
Mininc acaci See that taper of cam shaft and cam are pl 
M ANUFA free of all dirt which might prevent cam pe 
from seating. Also see that top adjusting Ww 
GENE! ratchet fits freely over splines on en: of ne 
ADHE sive cam shaft. Put a little grease on splines, ne 
ome for it is necessary to have the ratc‘iets as 
i operate absolutely freely, otherwise there 
\ Hindedcie Mbiding & Ranstaduing Compeny will be interference with.the timing o! lo 
Al044A 900 Fauquier Avenue, Saint Paul 6, Minnesota the cam. ic 
i Send me a copy of your new booklet, "3-M ADHESIVE DATA", Place cam lightly on its tapered suaft ec 
| which gives helpful information on your more generally used adhesives, so that it can be turned by hand. Next, C2 
i H mesh adjusting ratchet which has teet!: on in 
{ Name i both sides with teeth in recess of cam » 
PN Teeth on one side of this ratchet wil! not < 
j i mesh with teeth in cam recess, so sake 
{1 Gy -Zone____Stote ! sure that correct side is used. Then piace és 
ee | stop adjusting ratchet over splines on iY 
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cam shaft so its teeth will mesh with the 
teeth of the intermediate ratchet. Place 
chamfered washer in position on top, ad- 
justing ratchet. Then place tension spring 
over cam securing screw. Screw in cam 
screw until tension spring will just cause 
a clicking effect between adjusting ratchets 
when the cam is turned, Ratchet the cam 
back and forth by means of cam setting 
tool until straight edge on timing tool, 
which is represented by (K) on service 
chart, coincides with the timing marks 
(M) and (N) on the rim of the adaptor. 
This setting is very important. The 
ratchets located under the cam screw pro- 
vide for this fine adjustment. The cam 
cai: be turned by means of the cam, set- 
ting tool one tooth forward and one back, 
thereby moving the cam in the anti- 
clockwise rotation only a fraction of a 
degree because of uneven number of teeth 
on ratchets. 

Ratchets must be fully meshed when 
timing tool coincides with timing marks 
(M) and (N). If ratchets are not fully 
meshed when straight edge coincides with 
timing marks, cam may turn slightly when 
its securing screw is tightened, or might 
possibly loosen when running. 

When the cam is set, remove tension 
spring and place lock washer over cam 
screw. Hold cam setting tool firmly 
where it coincides with timing marks (M) 
and (N) and tighten cam screw securely. 

After tightening cam screw, disengage 
locking device on magnet and recheck set- 
ting of cam to make sure the straight edge 
coincides exactly with marks (M) and 


- (N) when magnet is in the No. 1 E gap 


position. 

Check eccentricity of cam to make sure 
there are no foreign particles or burrs 
on tapered surfaces. Eccentricity can be 
checked by measuring the contact point 
clearance on four lobes approximately 90 
deg. apart. Eccentricity must not exceed 
001 in. 

Place condenser insulating plate in 
position between pole shoes. Secure con- 
denser with its screws nearest the front, 
but do not tighten. Secure laminated 
primary connectors, insulating bushings 
and rear securing screws with their plain 
washers and lockwashers, making sure 
laminated connectors do not touch screws 
at any place. Connector for coil must be 
secured in position so that it can be con- 
nected to primary of coil. 

Secure coil with its fastening screws and 
washers. Connect flexible primary lead 
from condenser to coil by means of screw 
provided: Next, place eccentric screw in 
position and secure contact point assembly 
with its screws. Fasten primary con- 
hector with its screw F. Then fasten con- 


-nector from terminal post to contact point 


assembly, and install ground terminal. 

Adjust contact points. To do this, 
loosen the screws (O), as noted on serv- 
ice chart, and turn eccentric (P) until 
contact points just begin to open on No. 1 
cam lobe when (K) coincides with tim- 
ing marks (M) and (N). When this 
adjustment has been made, tighten screws 
{O). 

After magneto is timed, check position 
of timing marks (A) and (B) when 
points just begin to open on No. 1 lobe, 
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Applied with WETORDRY Safety Walk 
Adhesive 613 





& 


Wing walks to gasoline tank outlets. 


Wetordry Safety Walk Scores on the 
Production Line as well as on the Fighting Line . 


@ The application of safety wingwalks to war planes of all kinds is 
about the briefest operation in the entire assembly line. Easily and 
quickly applied to wood, metal or fabric, WEToRDRY Safety Walk 
handles maximum loads as soon as laid—no drying period being 
required by WETORDRY Safety Walk Adhesive 613. 

WETORDRY Safety Walk consists of a tough fabric back with a 
hard mineral coating. It is one of the lightest non-skid wing walk 
materials as well as the most durable and most rapidly applied. It 
will not chip or shatter under impact and is unaffected by water or 
weather. WETORDRY Safety Walk gives absolutely non-slip footing 
in spite of oil, water, mud or sheet. It’s fire resistant, too. 

Use the coupon below to get our interesting illustrated book on 
slip proofing decks, floors, stair treads, ramps, etc. 







Minnesota Mining & Manufacturing Company 
900 Fauquier Avenue, Saint Paul 6, Minnesota Al044SW 





Yes, please send me a copy of your book on WETORDRY Safety Walk. 










Nome 





Address 





City Zone__Stote 
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APPLYING SAFETY WALK ON 
WINGS OF TRAINER PLANE 
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SUUARE D OFFERS for aircraft, radio, boats, 
LIRLUIT BREAKERS panels and other equip- 


ment requiring control 


TO MEET AN : and protection — 5 to 50 
REQUIREMENTS aaa 











SWITCH BREAKER ‘'**:32).27°** 


Combination TOGGLE SWITCH AND CIRCUIT BREAKER used in Aircraft and 
other applications on low voltage circuits definitely requiring both 
switching and protection against short circuit and overload. Available 
with or without luminous handle tip. 












Class 9310-Type A 


PUSH BREAKE (AN 3161) 


Developed to provide ONLY CIRCUIT PROTECTION on low voltage circuits 
where switching is not required. Unit can be opened only by reason 
of short circuit or overload after which it is manually reset to again es- 
tablish the circuit. The manual reset button, black at top, is provided with 
a red band to indicate trip in daylight and a luminescent band to indicate 
trip in darkness. 



































PUSH-PULL BREAKER “=";..31..39° 


Provides SWITCHING AND PROTECTION similar to 9301 except that manual 
“on” and “off’’ is Push-Pull—not Toggle. Push-Pull tends to protect 
against accidental or careless operation of vital circuit, yet provides a 
manual means of operation for service. The manual reset button, black at 
| top, is provided with a red band to indicate trip in daylight and a lumines- 
__ cent band to indicate trip in darkness. 








SPECIFICATIONS: ampere ratinGs—5, 10, 15, 20, 25, 35, 50 amperes. VOLTAGE 
— Up to 30 volts D.C. short circuits—1500 amperes at altitudes up to 40,000 
feet. VIBRATION—Withstands frequencies varied from 10 to 55 cycles per second 
at 1/32” amplitude (1/16” total excursion). sHOCK—Deceleration force of 18 G 
does not cause malfunctioning. AMBIENT TEMPERATURE RANGE— Thermal: 50° to 135° F. 


e Square D aviation equip- 
ment is exported through 
AVIQUIPO, INC., 25 Beaver 
Street, New York 4, New York 




















COMPANY 


LOS ANGELES 


SQUARE J) 


DETROIT 








MILWAUKEE 
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to make sure distributor gears are meshed 
correctly. ‘Timing marks (A) and (B) 
should approximately align. 

Check timing further by placing gage on 
top of magneto housing adjacent to front 
end plate. Make sure that gage is cen- 
tered between recessed edges of plate. 
High tension electrode on distributor 
finger must cover at least 50 percent of 
the gage when contact points just begin 
to open on No. 1 lobe of cam. 

Observe cam follower felt to make sure 
it is properly lubricated. Allow the felt 
wick in the plunger oiler to absorb as 
much oil as possible. Use same oil as 
recommended for cam follower. Remove 
excess oil and install the oiler in the 
adaptor, being sure that it does not touch 
the cam, except when plunger is pushed. 

Secure breaker cover in position with 
its screws. Then install distributor block 
in radio shield halves, securing it with 
screws near base of the shields. Fasten the 
halves together with the clamping screws. 
Depress high tension contact button, and 
place radio shield and distributor block 
assembly in position. 

Install coil cover and secure it at 
breaker end with screws. Secure coil 
cover and radio shield to front end plate 
with six long screws. All coil cover 
screws should carry lockwashers. 

After testing and final assembly, insert 
new leather plugs over ends of screws 
which secure the flange and front end 
plate to housing. The plugs may be tap- 
ped into place with a fiber drift and light 
hammer. Install drive coupling. 


Magneto Test Procedure 


Mount the magneto on test stand which 
incorporates an adjustable test gap panel. 
Connect high tension cables to spark rack 
set with 7-mm. gaps. Run magneto at 
normal speeds for two or three minutes to 
observe mechanical operation. 

Check the coming-in or lowest speed at 
which the rotating magnet must be turned 
to produce consistant sparking at all of the 
gaps. The magneto should spark consist- 
ently at rpm. given in Table I. If the 
coming-in speed is above drive shaft 
speed given, check the following for the 
cause: Coil, contact point adjustment, dis- 
tributor block electrode clearance, and 
magnet (which may be weak). 

Run the magneto at 3,000 rpm. Ob- 
serve sparks closely. lf skipping occurs, 
test secondary condenser if used. If sec- 
ondary condenser is satisfactory, check 
internal timing of magneto. 

Check ground or switch terminal. 
When magneto is short-circuited through 
this terminal, sparks should not occur at 
the spark panel. Connect cable from the 
booster source to booster terminal on 





Table |—Specifications of Scintilla Magnetos 
SF9LN-2 SF1I4LN-3 SFQ9LN-4 





Mounties, flange lange ‘ange 

No. maine. Bees pes ret 9 1 9 

No. magnet poles.......... 8 4 

Ratio, reg lee 1% % 1% 

Ratio, magnet to camshaft.. 1:1 4:7 4:9 

Ratio cam/engine speed. . supe 4 ; 4 % 
BRR ASE 9 


Tolerance f ll mark “M” 


_,,When points open, inches. . 4, 4, i. 
inimum coming in speed. . rpm. rpm. rpm 
Secondary resistance, ohms.. Hoe sae ome 
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Where wood joints 





Dare Not Fail... 


... play safe with WELDWOOD GLUE! 


Here’s a bonding agent that can stand’ 
the stresses and strains of speeds over 
400 miles per hour! 


Weldwood Plastic Resin Glue “makes 
the glue line the safety line”! 


Pound for pound, plywood is stronger 
than steel . . . and Weldwood Glue is 
stronger than the wood it joins. 


Cold-mixing . . . cold-spreading . . . 
cold-setting . . . this modern bonding 
agent speeds production. 


Tremendously strong, yet it sets so fast 
that assemblies joined with Weldwood 


“Makes the 
glue line 
the SAFETY line” 





Glue can be light worked a few hours 
after clamping. 


Where light weight is a consideration 
(and where isn’t it in aircraft?) .. . 
glued joints are lighter than riveted 
ones. 


Now ... in the 400-mile-an-hour-plus 
combat planes . . . and in the post-war 
plywood flivver plane that air-minded 
America is waiting for .. . Weldwood 
Glue has, and will continue to have, an 
important place. 


Perhaps you have an important place 
for this modern bonding agent. Write 
or send coupon below for literature. 


WELDWOOD 


PLASTIC RESIN 


WATERPROOF GLUE 








55 West 44th Street 
New York 18, N.Y. 







UNITED STATES PLYWOOD CORPORATION, Weldwood Glue Dept. 147 


Please send literature, sample Address 
and prices on Weldwood Glue. 


Name 





Company 








My Regular Source of Supply is 
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Intake Pipe 
Coupling Ring 


for aircraft engines, turned 
from AMS 5050 steel tub- 
ing. Despite an OD of 
nearly 3” and a thickness of 
less than 14”, roundness of 
hole must be held to .006” 
total indicator reading. 


Finger Spring 
Button 


Stainless steel aircraft igni- 
tion part. Although the 
small body is turned down 
to less than 1/.,”, the head 


Here’s the Skillto |Ec&ssse— 
make Precision Parts 


large or small — in any quantity 











Western Automatic’s production ingenuity assures you 
extraordinary precision — at war-demanded speed! 


No matter how complicated the part or how exacting your speci- 
fications, if its size falls between 46” and 454” round, Western 
has the men and machines, the experience and skill to produce it, 
in war quantities, fast. The two pieces shown life-size above are 
but two of thousands of parts we’ve been making, many to still 
closer tolerances. You may need this kind of service now, you’ll 
need it’ post-war. We’ll be glad to quote on your requirements. 


Our Business ...is the manufacture of special screw ma- 
chine products to specifications. Machine capacity ranges 
fron 44” to 454” round, with complete equipment for all 
types of secondary and processing operations, including pre- 
cision grinding, heat-treating, hardening and pentrating. 


a _hineratt Products bivision 
Western Automatic 


Machine Screw Company 
Elyria, Ohio, U.S. A. 
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magneto, Run magneto at 150 rpm. and 
make sure booster current is being dis- 
tributed to spark gaps. 


Rotating Magnet 


The magnetic strength of the rotating 
magnet is checked by measuring the pri- 
mary current output. Operate the mag- 
neto for about five minutes at 2,500 rpin, 
During this run, short-circuit the magneto 
through the ground or switch terminal at 
least 35 times. Then reduce the speed to 
400 rpm. (drive shaft speed must not vary 
more than 10 rpm. when measuring pri- 
mary current output). Hold the contact 
points open by hand and connect ammeter 
in parallel or across the contact points, 
The reading at 400 rpm. should be as 
given in Table 1. If it is below, recharge 
the magnet with magnet charger and make 
another test. . If reading is still low repeat 
test with a new coil before rejecting the 
magnet. 

Coil 

Before installing coil check resistance of 
the secondary winding with ohmmeter. 
Reading must be from 5,000-9,000 ohms. 

Final test of a coil must be actual run- 
ning of magneto on test bench. Also, as 
heat affects insulation of the coil final test 
should be made at.an elevated temperature 
by directing the reflector type heater on 
magneto while it is run on test bench. 
When temperature has reached approxi- 
mately 165 deg. F., spark gaps should be 
increased by means of adjustable panel 
from 7 mm. to9 mm. At 2000 rpm., coil 
must spark consistently at this temperature 
and spark gap. Increase gaps to 10 mm. 
If consistent sparking occurred with 9 
mm. gap, intermittent missing with the 10 
min. gap will not be sufficient cause to 
reject the coil, however, if the coil does 
not spark consistently at the elevated 
temperature with 9 mm. gaps, it should 
not be used for further service. 


Primary Circuit Condenser 


Place the condenser to be tested on dry 
insulating material and connect the two 
test leads (F) of the tester (Fig. 13) to 
the condenser terminals. It is essential 
that the surface of the condenser be clean 
and free from oil and the connections 
make good contact. 

Series resistance test is made by placing 
selector switch (A) in Series Res. posi- 
tion, (Fig. 13), then holding condenser 
switch (C) on Condenser Test. Meter 
reading is taken on top scale of center dial. 
If meter reads Good, series resistance is 
satisfactory. If meter indicates in red 
section of scale, resistance is excessive 
and condenser should not be used again. 

Capacity is tested by turning selector 
switch (A) to Cap. Mfds. and capacity 
range switch (G) to HI position. Switch 
(C) is then held in Condenser Test posi- 
tion while reading is taken on scale ZI. 
Reading should be not less than that given 
in Table I for primary condenser being 
tested. 

For leakage and breakdown tests, pre- 
heat condenser in an oven to 190 deg. F., 
plus or minus 10 deg. Then attach test 
leads and place switch (A) on Leakage 
Test. Hold switch (C) in Condenser 
Test position for 30 sec. and observe posi- 
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tion of hand on scale marked Leakage. If 
hand stops in yellow or green sections, 
condenser is usable, but should be rejected 
if hand is in red position of scale. 

Switch (A) is then placed on Break- 
down Test, and switch (C) is moved to 
Condenser Test for about 15 sec. Hand of 
meter should come to rest in OK , section 
of scale, otherwise condenser should be 
rej -cted. 

Yo test the secondary condenser, use a 
four-pole magneto having a cobalt or 
nickel aluminum magnet, to provide a 
source of high voltage. Do not use an 
eigit pole magneto having a secondary 
con-lenser. 

Mount standard magneto on test bench 
(Fig. 14). Adjust one spark gap to 3 
mm. (.118 in.) and connect cables from 
distributor block cable holes No. 1 and 2 
to it. Connect remaining cables to spark 
gap panel, using standard 7-mm. gaps. 

Connect secondary condenser to be 
tested in shunt or parallel with 3-mm. 
gap. To do this, place distributor finger 
on bench adjacent to test stand. Provide 
a test lead with a clip on each end. Con- 
nect one end of test lead to ground of 
3-mm. gap and clip other end to high ten- 
sion segment on distributor finger. Pro- 
vide another test lead and clip one end 
to live side of 3-mm. gap to which the 
Nos. 1 and 2 cables are connetced, 

Run magneto at 3000 rpm. and observe 
spark across 3-mm. gap. Then place other 
end of test lead connected to live side of 
3-mm. gap against central insert of dis- 
tributor finger. 

If there is no change in the intensity or 


‘regularity of sparking across 3-mm. gap, 


condenser is open and must not be used 
for further service. 

If there is a noticeable increase in in- 
tensity of sparks across the gap, condenser 
is satisfactory for further service. Snappy, 
blue sparks occur when the condenser is 
functioning. These sparks, however, may 
be consistent or intermittent. Therefore, 
if any sparks of the above description 
occur, regardless of consistency, the con- 
denser is satisfactory for further service. 

If there is no sparking across the gap, 
condenser is short-circuited or punctured 
and must not be used. If condenser 
failures should occur in service, they will 
in most cases be caused by a short-circuit 
or puncture. Therefore, defective con- 
densers will usually be determined by this 
test in which there is no sparking at all 
across the 3-mm. gap. 

Static charges may possibly be observed 
arcing across 3-mm. gap when testing a 
punctured condenser. If it is desired to 
eliminate arcing from static, shorten test 
leads to condenser as much as possible. 





Landgraf Helicopter 
(Continued from page 188) 


control arm provide automatic rotor 
pitch control. The spring load is held in 
equilibrium by centrifugal weights in the 
rotor blades. Rotors are bolted to flanges 
at the upper end of the hollow steel rotor 
shafts, which are rigidly mounted in ball 
thrust bearings. 

Because of the high inertia forces. in- 
volved at higher rpm. of the rotors, calcu- 
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TRY THIS ON ANY PRE-WAR COATED UPHOLSTERY 
FABRIC... THEN TEST MODERN, FLAMEPROOF 





.S. NAUGAHYDE 


REG. U.S. PAT. OFF. 


If you need upholstery material take this tip from 
us: don’t pass up the new flameproof Naugahyde 
Upholstery that “U.S.” Rubber scientists devel- 
oped from war service! So fire-resistant that it is used on our 
fighting ships — so tough that it is used as seat covering in 
army trucks, tanks, and planes — the new “U.S.” Naugahyde 
is a battle-tested upholstery, tougher, stronger, better than 
you'd have ever thought possible. 


WHEN CAN YOU GET IT... ?* Perhaps some Nauga- 
hyde will be released from war and made generally available 
sooner than you think. So bring us your problems now. 
Whatever your needs, there will be a Naugahyde upholstery 
for you that resists wear, looks smart, costs little. 


*NAUGAHYDE is now available on priority, to conform with the 
following specifications: 34L13 Bureau of Ships; E-KK-L-136a, 
Type 3 Federal Specification; 12026A Air Corps Fireproof Speci- 
fication; 27F11 U.S. Navy; AXS-992 Ordnance Department; 
MN245 (Both Types) Maritime Commission. 


“U.8.” NAUGAHYDE 


REG. U.S. PAT. OFF. 


UPHOLSTERY 
Serving Through Science 








UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue « Rockefeller Center > New Yark 20, New York 














WRITE FOR THIS BOOKLET— 
It May Help in Your Post War Plans 


Unionair has had an important part in the design and production 
of electrical assemblies in our great aircraft program. The lessons 
learned, the experience gained, the new methods and discoveries 
made, have been recorded in this booklet so that they may be applied 
to post war production in any industry requiring electrical assem- 
blies. This valuable booklet is yours for the asking. Write Union Air- 
craft Products Corp., Dept. A, 245 East 23 St., New York, 10, N. Y. 


: jONAIR 
uN 


Electrical Assemblies — Hydraulic Fittings 


ht 


Conduit Fittings—Junction Boxes 


Mee ON AIRCRAFT PRODUCTS CORP 





lations indicated that it would be impracti- 
cal to achieve fore, aft, and lateral contro} 
through cyclic pitch change of the entire 
blade. Instead, control is achieved by 
means of an aileron in. the trailing edge 
of each rotor blade. Aileron area is ap- 
proximately 8 percent of blade area. 

The ailerons provide a small variable 
control force operating at a long moment 
arm. This force is available at any point 
around the circumference of the rotor disk 
with a measured time lag of only ap- 
proximately .003 sec. 

Each aileron is spring loaded, and the 
motion from the control cable to the 
aileron is transferred by a push roi 
mechanism which is positive in action 
and allows no slack in ‘the system. A 
counterweight on the aileron actuating 
arm in the blade tip exerts sufficient 
centrifugal force to operate the aileron 
in the “up” direction, and it serves to 
keep the control cable taut at all times. 
In operation the ailerons automatically 
return to neutral when control tension is 
relaxed, and there is a definite and de- 
sirable “feel” in the controls. 

This arrangement provides a_ positive 
cyclic aileron control, both laterally and 
longitudinally. Ailerons are arranged to 
operate through a maximum arc of plus 
to minus 10 deg. However, when it is 
considered that the tip speed is rougitiy 
285 mph., the required aileron deflection 
for all normal maneuvers will be very 
small. 

It is proposed to use the ailerons alone 
for normal turns and for longitudinal trim 
and attitude. The craft moves forwari 
when the stick is moved in that direction. 
Hovering in a side wind or making 360- 
deg. turns about the craft itself as the 
axis can be achieved by simultaneously 
using the differential pitch adjustment 
handle and the ailerons. 

The control system is simpler than on 
some helicopters, partially because of 
elimination of the tail rotor. Except for 
wheel brakes, there are no foot controls. 
Pitch control and throttle are automatic 
for normal flight maneuvers, and all con- 
trols are designed to seek a normal operat- 
ing position so the craft will fly “hands 
off”. 

Controls are designed for full control 
of linear motions—up and down, side- 
wise, and fore and aft; also for angular 
movements——roll; pitch, and yaw; and 
likewise to respond smoothly and it- 
stantly, but independently, so as not to 
interfere with each other. 

Having no tail rotor, no change of 
control there is required each time the 
rotor speed or pitch is altered. The tail 
assembly resembles the standard vertical 
stabilizer assembly of a fixed-wing plane, 
except that there is no movable rudder. 

The pitch control lever, located at the 
pilot’s left on the cockpit wall, is so de- 
signed that pitch of all blades in both 
rotors is increased as the lever is raised 
and decreased when it is lowered. The 
handhold is of the bicycle handlebar grip 
type, and additional “feel” and leverage 
for sensitive aud easy movement of the 
lever is obtained by mounting an “arm 
rest” type pad on top of the lever shank. 
This pad is so located that the pilot's 
forearm rests naturally on it when his 
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ROLLER BEARING CO. 
Detroit, Michigan 





OF PROGRESS ate One of the basic cast- 
ings under construction 

This giant automatic grinder, weighing 40 

tons and capable of top and bottom snag 


grinding a motor block every 21 seconds, has 
just been built by us for one of the large motor 


manufacturers of the country. The Olofsson 
organization may be able fo build for you some 


Designers and Builders of Tools, Dies, machine requiring similar craftsmanship. 
Jigs, Fixtures and Special Machines. 


ULUFSSON FOUL AND DIE COMPANY 


LANSING 2, MICHIGAN 
Chicago Engineering Office, 600 South Michigan Avenue 













hand is on the grip. Hinge end of the 
jever is roughly in line with the pilot's 
elbow. : 

Throttle and spark setting levers are 
directly, ahead of the pitch control lever, 
where they are reached easily by merely 
sliding the left arm forward on the pad 
atop the pitch control lever. The throttle 
handle fixes a maximum position with 
actual control, up to the maximum se- 
lected, synchronized with the pitch con- 
tro! and increased or decreased as the 
pitch control is altered. Lateral move- 
met of the pitch control arm provides a 
limited amount of differential pitch con- 
trol between the two rotors. 

The attitude control mechanism, sup- 
ported by the rotor shafts, consists of an 
aluminum alloy base which is rigidly 
fastened inside each shaft and which sup- 
ports the aileron control mast. The mast 
is a short, tapered steel shaft connected 
to the aluminum alloy base by a universal 
joint at the exact center of the shaft. 
Just above the universal the mast carries 
three short extensions which are 120-deég. 
apart and protrude through slots in the 
wall of the hollow rotor shafts. A small 
ball bearing roller is attached to each ex- 
tension and rolls on a ring set in gimbals 
surrounding the shaft. 

These gimbals are connected to the 
conventional control stick by means of 
cables. A ball joint at the top of the 
control mast actuates the three aileron 
control. cables which are carried through 
the hollow rotor spars to the ailerons. 

Power plant of the prototype is a modi- 
fied seven cylinder radial Pobjoy rated 
at 85 hp. at 3,300 rpm. It was selected 
for the test craft because of its light 
weight, smooth torque characteristics, 
and small size. 

Modification of the engine entailed re- 
moval of the standard reduction gear and 
housing and installation of a flywheel and 
single disk-type friction clutch which, in 
addition to the conventional springs, is 
centrifugally loaded to eliminate the pos- 
sibility of slippage when full power is ap- 
jlied. The engine as modified is air- 
cooled by a suction fan built integral with 
the flywheel. Cylinders are jacketed, and 
the flywheel is inclosed in a sheet: metal 
housing provided with an air outlet. The 
modification added only 2 lb. to the origi- 
nal dry engine weight. 

The power plant, mounted in pusher 
position facing aft, is connected to the 
transmission gears by a short shaft which 
is splined on both ends and incorporates a 
multiple roller and cam-type free-wheeling 
unit. Sufficient clearance is provided in 
the involute type.splines to take up any 
reasonable misalignment between the 
power plant and transmission. 

Transmission gears are an hour-glass 
worm and two bronze worm wheels, run- 
ning in SAE-140 gear oil. Worm wheels 
are mounted on vertical splined hollow 
shafts which extend through the top of 
the gear box to provide multiple tooth 
contact reversible worm drive to two 
power outlets and a gear reduction with a 
ratio of 6.8 to 1. 

Two aluminum alloy “driving” disks 
which turn in opposite directions at 485 
tpm. are splined to the worm wheel shaft 
extensions and run directly above the gear 
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box housing. Two identical disks are 
splined to the rotor shafts which are 
mounted at the outboard ends of the rotor 
supports. The “driving” disks are con- 
nected to “driven” disks, located in paral- 
lel planes so that a line between center of 
the driving and driven disks would form 
a 23-deg. angle to the horizontal. 

Each driving disk is connected to the 
corresponding driven disk by twelve car- 
bon steel rods attached to the disks by 
bolts through sealed ball bearing rod ends. 
The rod ends have a 23-deg. offset and are 
evenly spaced around the periphery of each 
disk. The offset makes it possible to pro- 
vide required rod clearance as the disks 
rotate. 

Of the twelve rods on each drive, six 
are always in tension, with a maximum 
pull on any rod not exceeding 400 Ib. at 
full throttle. This arrangement of driving 
and driven disks connected by rods makes 
it possible to turn both rotors with one 
set of gears and eliminates extended shaft- 
ing with its weight penalties, torsional de- 
flection, and tendency toward backlash. 
The whole mechanism is completely in- 
closed within the rotor supports. 





Research for Security 
(Continued from page 115) 


This country has twice found that un- 
preparedness is an incitement to war, not 
a hindrance. The only preventive of war 
is superiority in weapons and counter 
weapons and in military, social and indus- 
trial organization. It is not necessary to 
maintain enormous armed forces for all 
time, but two things are necessary for 
preparedness; namely, scientific knowl- 
edge acquired through research, and the 
ability to produce in the required quan- 
tities all manner of weapons, equipment 
and supplies immediately war is threat- 
ened. 

Volumes could be written on research 
and its organization. We believe that pure 
or fundamental research to add continu- 
ally to our store of general knowledge is 
a function of Government. The specific 
application of this general knowledge to 
particular articles is ‘best developed by 
private industry. Mr. J. Carlton Ward, 
testifying recently before a subcommittee 
of the United States Senate, said, 

“There is a. legitimate field for govern- 
ment activity and for private industry, in 
which each is by nature best adapted for 
its task. 

1, Fundamental research not applicable 
to specific projects can best be fostered 
and accomplished in government labora- 
tories such as those at the NACA. 

2. Special application of research to 
particular designs or projects is the legi- 
timate function of private industry with 
all of its competitive stimulus. This will 
avoid the mistake made by Germany, by 
providing a diversification of solutions 
not readily possible under a totalitarian 
or government dominated system. 

3. Evaluation of the results of private 
industry developments can best be accom- 
plished impartially by the Army and the 
Navy in their respective facilities, such 
as Wright Field, Elgin Field, the Naval 
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NEW KOEHLER 
DRAIN VALVE 
K1440B 


Poppet Type—including Koehler 
Feature “Two Positions’ Open 
and Closed — Automatically 
closes when not in Locked Open 
Position. 


FOR FAST DRAINING 
OF OIL, FUEL, COOLANTS 


Adaptable for Many Uses. 
* 1. Draining Oil from Engine 


* 2. Replaces "Y" Type Oil Drain 
Valve 

* 3. Draining Oil Sump Tanks 

* 4. Draining Fuel Tanks 

* 5. Draining Cooling Systems 


Note Koehler Poppet Valve Princi- 
ple is Easily Adapted to your Design. 
Let us help you. 


Many thousands of Koehler Pop- 
pet type Oil Drain Valves are Re- 
placing other types at Modification 
centers and Flown Direct to Seat of 
Action. 





KOEHLER AIRCRAFT 
PRODUCTS COMPANY 


814 Vermont Ave. 
DAYTON 4, OHIO 


Producers of Aircraft (Oil and 
Fuel) Valves since 1931. West Coast 
Rep.: Western Aircraft Supply Co., 
Los Angeles, Calif. 
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Let's Go Pioneering Jgain! 


y, 


The challenge of postwar problems is stimulating to those 
who have pioneered before. Back in 1930 Solar challenged 
the method which permitted exhaust gases from airplane 
engines to shoot directly. out through short tubes. The 
method was dangerous to pilots because of carbon monox- 
ide. Night flying was hazardous because vision was obscured 
by a ring of fire from the exhaust. Yet the gases were thought 
to be too hot to handle in any other way until Solat’s suc- 
cessful stainless steel manifold launched a new industry. 


Solar has led this branch of the airplane industry for four- 
teen years. It will continue to make manifolds for replace- 
ment of existing equipment. But Solar is going pioneering 
again... preparing to lead in the design and manufacture 
of manifolds for airplanes not yet conceived . . . to develop 
other products for airplane designs of tomorrow. 




















Solar’s three plants are operating at full capacity on wat 
production, but the management is always ready to consult 


} with aircraft and engine manufacturers about proposed 


equipment for postwar planes. Address “Management”. 


STAINLESS STEEL PRODUCTS 


Dee Rk MARCEAFT COMPANY SAN DIEGO 12, CALIF. DES MOINES 5, §f. 
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tion centers.” (Also see Aviation for 
Sept., 1944, p. 108.) 

The Office of Scientific Research and 
Development with its various committees 
has done a splendid job in this war and 
should be retained permanently. As the 
New York Times stated in a recent edi- 
‘torial, “Since there will be no time in 
another possible. global conflict to solve 
urgent technical problems, it is the clear 
duty of Congress to preserve the exist- 
ing organization of the Office of Scientific 
Research and Development and authorize 
it to continue its work on a scale commen- 
gurate with the needs of a modern fighting 
force.” 

“What is a modern fighting force? The 
measure of modernity is dynamic, not 
static. Only that fighting force is modern 
which is continually abreast of the latest 
possible applications of scientific knowl- 
edge to weapons of war and the instru- 
meats and controls which direct them. 

We must keep the lesson of France be- 
fore us. [Feeling secure behind her “im- 
pregnable” Maginot Line and with the 
largest air force in the world, she rolled 
airplanes into spacious hangars, covered 
the engines with grease and sat down with 
a sigh of complacent relief. | 

None but the Germans seemed to realize 
that with each passing day the mighty air 
force of France became more and more 
useless until at the end of the “phony war” 
in the spring of 1940, Germany with her 
dynamically modern air force proved to 
the world what she had known all the 
time; namely, that the “powerful” French 
air force was of no more than nuisance 
value. In a few short weeks the French 
Armeé de L’Air had ceased to exist. 

Strangely enough, the Germans made 
the same mistake, although their blunder 
was due to a fundamental misconception 
of British powers of resistance rather 
than to complacency. Expecting that Brit- 
ain would fall like the ripe plums of 
France, Norway and the Low Countries, 
the German airforce was designed solely 
for the support of her ground armies. 
She had not envisioned nor did she believe 
in the necessity for strategic bombing 
against the British sources of supply, com- 
munication and government. 

Such bombers as she did throw against 
Britain were small, poorly armed and pri- 
marily for the purpose of terrorizing the 
British rather than the destruction of their 
material means of existence. Further, Ger- 
many was so sure that she would win 
her lightning. war within a few months 
that at first she made no provision to 
introduce into her production lines changes 
dictated by experience and science to keep 
her equipment superior to that of her 
enemies. Too late did she realize that 
frozen designs are fatal. 

It has been said, “A wise man learns 
from the mistakes of others. A fool must 
learn by his own experience.” We of the 
United States can profit both ways. We 
have our own mistakes as well as those 
of others before us. And they all point 
to the same conclusion. To survive, we 
must keep abreast or ahead of all poten- 
tial enemies; and be ready to beat him to 
the draw of rapid production. 

To do this it is necessary to: produce 
New models in sufficient volume for ade- 
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THE BEGINNER, like the veteran, merely peels off 
the .003 or .002-inch thick laminations to make the required accurate fit 
..-A Laminum shim places precision in any man’s hands! 








Shims cut to your specifications. Stock shim materials obtainable from your dealer, 
Write us for further information and shim application chart. 







Laminated Shim Company, Incorporated + 80 Union St., Glenbrook, Conn. 
8 2038 
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POSITION WORK 


Convenient for 
Your Operators... 


LYON - Raymond 
Aydradlie 
ELEVATING 

TABLES 


For example— 
a special elevating 
table (illus. be- 
low) was devel- 
oped for loading 
pigs of metal from 
a roller conveyor 
onto a pallet 
placed on the elevating table. After 
each tier is in place, table is lowered 
to the proper height to permit easy, 
safe transfer of the heavy metal. 
Finally the full pallet load is rolled 
onto an outgoing conveyor located 
flush with the table in its lowest 
position. 


SPECIAL 
MODELS 


to Meet 
Specific 
Requirements 


To answer your problems of po- 
sitioning work to the most conven- 
ient and safe height for the operator, 
LYON-Raymond engineers are pre- 
pared to recommend applications 
or design special models of their 
numerous types of material han- 
dling equipment. 


LYON - Raymond 


Corporation 


379 Madison St., Greene, N. Y. 





quate service tests through operational 
and tactical use. Concurrently, the head- 
aches of production which are inherent in 
any new article will be dissipated. 

So far we have been writing only of 
material things. It is equally true that 
the quantity and quality of our personnel 
should be adequate to the job, for no 
matter how much the physical and mental 
powers of men are extended by weapons, 
instruments and controls, men adequately 
trained for their particular assignments 
will always be necessary. 

We believe in the principles of compul- 
sory military service in time of peace 
as well as in war. Compulsory military 
service is the only fair and democratic 
way to implement a program of national 
security, and is the only way by which 
adequate numbers of men of the types 
required can be procured. Further elabora- 
tion of this principle is outside the scope 
of this article and will be left to others. 

We believe that war may be prevented 
through force vested in benevolent au- 
thority if that ferce is kept modern 
through research and industrial prepared- 
ness. If, however, war does come, vic- 
tory will be won by that group of nations 
which has contributed the most to scien- 
tific research and its application to military 
and industrial preparedness. 

To insure the security of our country, 
the industries—like aviation which has 
specialized in military equipment and has 
the experience, the organization and the 
personnel to maintain continuity of re- 
search, invention and development—all 
must have the incentive and the means to 
do so. 





7~ Navitrainer 
Continued on page 195) 


the drive motor and the other for the 
Windtroducer. A direct wire leads from 
the terminal to a slip ring on the axle 
shaft of the avigator’s car so-current may 
be brought into the car for the motors 
which operate the driftmeter, ‘certain 
other instruments, fluorescent lamp, and a 
ventilating fan. 

The Windtroducer has three speeds, 
obtained through two synchronous motors 
used singly or in combination to power the 
drive caster, providing through planetary 
gearing a speed of about 44% in. per hr. 
with one motor and 8% in. per hr. with the 
other motor. When used together, the 
motors produce a speed of about 1475 
in. per hr. 

The direction of Windtroducer travel is 
controlled by setting the drive wheel 
mounting disk by means of three direc- 
tion-setting rods, easily accessible to the 
instructor. The actual setting obtained is 
read by the instructor from a pointer on 
an azimuth-scale. As with the triangular 
frame, a roller chain links the drive wheel 
of the Windtroducer with the shafts of 
its other two wheels. By means of a han- 
dle, the entire unit can be conveniently 
moved from place to place under the 
frame. : 

The simulated driftmeter is one of the 
principal devices used on the trainer. Both 
day and night flyipg can be represented 


in the driftmeter, which has variable light. 
ing adjustment. Land and water are sim- 
ulated to permit the student to work over 
both types of area. The instructor can set 
the drift angle by means of a scale with 
a setting knob—out of sight of the student 
—and check the student’s calculations 
against the setting. A drift-angle scale, 
mounted in view of the student, is calj- 
brated similarly to the one used by the 
instructor, 

The airspeed indicator and the altimeter 
are simulated by means of small eleciric 
motors which control their readings. Mo- 
tor speed is controlled by the instructor, 

The airspeed indicator visible to the 
student and its paired instrument visible 
to the instructor each have a_ pointer 
mounted on a shaft connected to a re- 
versible motor through a bevel gear ar- 
rangement and flexible coupling. A three- 
position toggle switch operated by the 
instructor permits a gradual increase or 
decrease in airspeed, while unchanging 
airspeed can be achieved by stopping the 
motor when the desired reading is 
reached. 

In similar fashion, the altimeter in- 
stallation consists of two paired instru- 
ments controlled by a reversible motor, 
which permits climb or dive rates of 500 
ft. per min. 

A simulated air temperature indicator, 
visible to the student, is manually con- 
trolled by the instructor through a dial 
knob. A shaft extending through the in- 
strument box provides a reading on the 
student’s indicator that coincides with the 
setting made by the instructor. 

The compass is a magnetic type D-12, 
equipped with a lever and scale which 
permit setting of any desired variation so 
problems can be arranged which assume 
flights in localities other than those in 
which the trainer is located. 

The charting pencil assembly consists 
of a soft pencil in a holder which is sus- 
pended, through the car axle, to the 
Mercator chart or map disk mounted on 
the Windtroducer. 

The trainer, approximately 9 ft. wide 
by 7 ft. high, may be operated in a space 
as small as 14 by 17 ft. In operation, it is 
stationed as far as possible from large 
transformers or movable masses of metal 
which would affect. the compass. 





Man-Sized Terminations 
(Continued from page 208) 


be scrapped—for, come termination, there 
will be more than enough for the engines 
in service. 

The government is going to try to 
follow the law and get its property out 
of plants within 60 days following ‘er- 
mination but, privately, some AAF offi- 
cials appear a bit doubtful that this can 
be done in all cases because of difiicul- 
ties in finding storage space. In the 
initial period, at least, industry will Lave 
to store the goods, and it can help with 
this knotty stickler ahead of time by 
looking up and arranging storage $))3Cé. 

If possible inventories should be sezre- 
gated in separate warehouses. And it may 


“become necessary on termination to enter 
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C. Imagine An Airplane 
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ESS THAN TWO YEARS AGO, fighter planes 
powered with 2000 horsepower engines 
first winged their way to fame—and victorious 
combat. Literally, each was born “‘with a silver 
spoon in its mouth,” which is to say its tough, 
durable engine was equipped with Mallory silver- 
bonded bearings. 


Through the Mallosil* Process of bonding rare 
metals to base metal backings—plus precision 
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production and improved methods of inspection 
—Mallory provides a bearing that withstands 
constantly higher speeds, greater impacts, in- 
creased pressures. In the Mallosil Process exact 
control is inherent, which insures uniformity 
and dependability for master connecting rod 
bearings, rocker arm bushings, pinion races, 
counter weight bushings, spacers, oil seals and 
other aircraft engine parts. 


Although Mallory bearings are now devoted to 
war production, it is not too soon to consider 
them in connection with your future plans. 
Having helped to revolutionize engine perform- 
ance in the aircraft industry, they are readily 
adaptable to the automotive, marine, railway, 
machine tool, rolling mill and turbine fields. 


Talk it over with Mallory engineers. Do it now 
—while designs are still in the blue print stage. 
*Reg. U. S. Pat. Off. 
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Solidly built, MURDOCK RADIO PHONES are Radio’s Keenest 
Ears. Precision Methods with close tolerances eliminate any 
chance of loose parts or weak connections — this is due to 
Murdock’s molded construction. 
Your MURDOCK HEADSET is always comfortable and 
dependable, with adjustments that “stay put.” 
Every part is scientifically right, to give you that confidence which 
only comes from precision manufacturing. Coming through 
battle after battle with flying colors, MURDOCK RADIO 
PHONES will march ahead when peace bells ring.:It’s your duty 
to learn more about this “Service-Wanted” Headset. Send for 
our Catalogue now to see these “solidly built” Radio Phones! 












SUB-CONTRACT WORK WELCOMED 


Our busy plant has facilities for making more Radio 
Phones and related parts — on a sub-contract basis. 
Can we help you? Write us! 





WM. J. MURDOCK CO. 


120 Carter St., Chelsea 50, Mass. 






















into a storage agreement with the goy- 
ernment. In case a contractor finds jt 
necessary to clear the plant, he must give 
the government 20 days notice, plus a 
schedule of materials removed. 

Failure to file claims, according to Col, 
E. S. Pillsbury, chief of the termination 
section of the Materiel Command, is the 
greatest cause of delay in settlements. It 
is not a question of auditing to a fiial 
penny, he explains, but it must be an 
audit that accountants can understaid. 
Col. Pillsbury has a list of five reco:m- 
mendations to speed up termination, 
These are as follows: 

First, set up a termination organi:a- 
tion which includes some of the key per- 
sonnel. The AAF believes that “the best 
men are none too good.” The grcup 
should be headed by a director of termina- 
tions and include competent accountaits 
of the executive type. 

Second, make sure termination per- 
sonnel know thoroughly all the rules and 
regulations. : 

Third, divide the problem into two 
parts—cases currently pending and plans 
for the coming day of mass terminations, 
Fourth, in the case of large companies, 
decentralize authority to the plants and 
divisions as the government is doing. 
It is unfair to the government if com- 
panies do not have people of like author- 
ity at the plants for government officials 


-to deal with. Fifth, try to get along under 


the rules. In short, avoid searches for 
panacceas or rummaging to find “some 
different way to solve the problems.” 
The government has decentralized oper- 
ations so that its people working on 
the job will be closer to the contractors 
and the whole job can be completed in 
the procurement district. More — than 
4,225 AAF officers have already been 
assigned to termination. Upon cutbacks 
or terminations, government officers plan 
an initial conference with the contractor. 
So far, these conferences have not been 
as satisfactory as they should be, AAF 
officials say, because the contractors’ rep- 
resentatives have not had sufficient au- 
thority to make decisions and get things 


‘ started. After claims are filed, the office 


review should not take more than three to 
five days and field audits not more than 
three to five weeks. 

In these termination problems, the in- 
dustry itself has offered some helpful 
aids to the harassed aircraft contractor. 
For example, C. H. Hummel, controller 
of Bendix Aviation Corp., warns that 
emphasis must be put on pre-planning 
and that the contractor should not lose 
valuable man-hours on insignificant items. 
Nor is the job done, he feels, mercly 
on submission of claims. There should be 
a follow-up on government clearance 
and a priority schedule set up so that 
the contractor and the government o/ii- 
cers are working on the same claims at 
the same time. Termination units, he 
advises, should be over-staffed rather 
than under-staffed. 

In that connection, a survey made 
recently of concerns with terminated con- 
tracts revealed that termination  sta‘fs 
are undermanned, claims are frequently 
sent in with “pyramided costs,” and 
contractors are failing to take definite 
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action, in selling to outside sources or re- 
turning to original suppliers all the raw 
stock or supplies shown in their inven- 
tories. It was found that, due to the 
pressure for quick production, many 
companies are underestimating the im- 
portance of the termination job and have 
created departments of only one or two 
men to handle the job. Having a staff 
insufficient to cope with the immensity of 
the job means delayed, and often im- 
proper, filing of claims. 
Most contractors, when preparing 
claims, feel they should be allowed to 
add a percentage-for-handling to the cost 
of purchased materials. They overlook 
the fact that their accounting depart- 
ments usually have included such costs in 
their overhead rate. When costs are 
pyramided in this way it is often neces- 
sary to re-process an entire claim. 
Certain it.is that there has been con- 
siderable improvement in government 
procedures for handling terminations 
since the cancellation of the Brewster 
contracts last spring. The government 
has definite power to negotiate absolute 
and final settlements. And, fortunately, the 
Comptroller General’s office is authorized 
to step in only in case of fraud. But the 
AAF cannot negotiate unless the contrac- 
tor puts in a claim. 





Flat-Top Mastery 


(Continued from page 122) 


trol structure above the flight deck a 
masterpiece of compactness. 

The piping and wiring problem is com- 
plicated by the need for distribution of 
high octane gasoline and the constant 
fire hazard which this involves. Not only 
is there danger of fire from enemy action, 
but operational accidents on the part of 
the carrier’s own planes or crew are a 
constant source of danger. The wiring 
is a special problem since carriers have 
large high speed elevators and compli- 
cated flight deck lighting and recognition 
arrangements in addition to all the usual 
wiring required by naval vessels. 


volved in building ships for a many-ocean 
Navy, the width of the Panama Canal 
must be considered. In placing the anti- 
aircraft guns, it is desirable to have them 
as far outboard and as high as possible 
to give them the widest possible firing 
arc and still keep them below the level 
of the flight deck and within a breadth 
over-all which will permit passage 
through the Canal’s locks if the carrier 
must be moved from one ocean to the 
other. 

The underwater form of the carrier is 
not unlike that of any fast combatant 
ship. The great weight of the flight 
deck so high above the keel and the un- 
balanced superstructure or island on the 
starboard side, however, create new prob- 
lems of ballasting and stability. This 
same increase of topside weight requires 
every ingenuity to be brought into play 
in working out substitutions of lighter 
metals, plastics, etc., for the heavy ship- 
building materials usually employed in 
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In solving some of the problems in- 


























SCH a plus 


aa 
a 
ie 

























































BEARING DIVISION — 1950 N. Lafayette St. 


C MANUFACTURING 
: POMPANY, INC. 
V Ame PP - A R A LES 









ae N D 1 (AZ eeee 









° Riveting 
¢ Piercing 
¢ Pressing 
¢ Pulling 


CP HYDRAULIC POWER MACHINE 


EVELOPING pressures up to 100 or more 

tons, CP Hydraulic Power Machine .. . 
comprising a self-contained generating plant 
and a CP Work Unit... speeds output and cuts 
costs in all types of high speed production 
riveting, piercing, pressing and pulling. 

The self-contained CP Power Unit... with 
an electric motor-driven duplex hydraulic 
pump ... will handle two, three or four CP 
Work Units operated one at a time. Or, the 
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preumatic TOOLS CH ICAG 07 D NEV 


erectric TOOLS ) 
(Hicycle...Universal) 
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ROCK i General Offices 


CP Power Unit will handle any number of 
CP Work Units operating simultaneously, up 
to the capacity of the hydraulic power unit. 


Cylinders available in different sizes and 
capacities can be equipped with a wide variety 
of yokes. CP Work Units are light and compact 
for pressures developed. Suspended by a CP 
Super Safety Balancer and a swivel bail, CP 
Work Units operate atany angle. Write for com- 
plete data on CP Hydraulic Power Machine. 


Air COMPRESSORS 

A Gar VACUUM PuMPS 
Dieses ENGINES 
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the ship’s structure and various fittings. 


improvements Increase Efficiency 


Many improvements have been made 
and more are being made to increase 
the effectiveness of the carriers as fight- 
ing machines. Constant studies are being 
carried on, and action reports are being 
utilized, to increase the effectiveness of 
the ships and to reduce the hazards in- 
yolved in bringing their maximum power 
to bear on the enemy. 

There have been great improvements in 
plane handling equipment, including port- 
able tractor-driven cranes, jeeps, and trac- 
tors for handling the planes in the hangar 
and on the flight deck. The installation 
of deck-edge elevators has accelerated the 
handling of planes and provides addi- 
tional facilities for lifting planes and 
ammunition. Separate high speed ele- 
vators and hoists are provided for bombs 
and ammunition. 

The new carriers operate with high 
temperature and high pressure steam in 
the main machinery similar to that de- 
veloped in the later destroyers and sub- 
sequently used in nearly all the Navy’s 
modern combatant ships. 

Splinter protection, compartmentation, 
and light armor give the maximum pro- 
tection that weight limits permit. 

Air-conditioning is provided in ready 
rooms and certain other control spaces, 
also in the ultra-modern sick bay and 
dental office. 

The shops for aircraft upkeep, main- 
tenance, and repairs are extraordinarily 
complete and have all the modern tools 
to provide complete repairs for its aircraft 
and electronic equipment. 

The number of plans required to con- 
struct a carrier is a good index of the 
complexity of its design. An Esse.x-class 
carrier requires several dozens of prelim- 
inary design plans, over a hundred con- 
tract plans and many thousands of ship- 
yard working plans, totaling over 10,000 
separate plans, as compared with only 
about 8,000 plans for an Jowa-class battle- 
ship, or about half as many for a light 
cruiser. This total does not take into 
account the thousands of plans used by 
the manufacturers who supply the compo- 
nents and innumerable items of equip- 
ment. 


Construction 


The vessels built as aircraft carriers 
from the keel up present much the same 
problem in construction, up to the main 
deck, as do any other combatant vessels. 
They are built on similar ways and re- 
quire the same sort of cranes, fabrication 
equipment, and machine tools. When it 
comes to erecting the flight deck and 
outfitting, there are some additional 
special facilities needed, but these do not 
interfere with the subsequent use of the 
basic facilities for work on other types 
of vessels. 

At Newport News Shipbuilding & Dry- 
dock Co., the Essex (CV-9)—first of the 
new approximately-27,000-ton class of 
Carriers—was laid on the way previously 
vacated by the USS. Hornet (CV-8). 
Although the new carrier was more than 
7,000 tons larger and 46 ft. longer than 


the Hornet, the ways were amply large to 
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G-E Copper Oxide Rec- 
tifiers have ten exclusive 
advantages over other 
types'of electric truck bat- 
tery charging equipment. 
These advantages resulting 
from years of G-E engi- 
neering and design are: 








1, Low Initial Cost 
Smaller power bills, re- 
duced maintenance, la- 
bor, time and materials 
savings quickly amor- 
tize initial cost. 


2. No Maintenance 
Nothing moves except 
the fan, so nothing can 
wear out. 


3. Reduced Power Cost 
It operates at 70 
cent efficiency at Rat 
load, only slightly less 
at one-half load. 


4. Completely Automatic 
The truck operator 
merely sets a simple 
control and the charger 
“takes over.”’ It de- 
livers the charge, then 
shuts itself off. 


5. *On-the-spot” Charging 
No elaborate central 
charging station is re- 
quired. Just ‘‘spot” 
chargers at strategic 
locations where they'll 
be handy when needed. 














6. Anyone Can Operate it 
The truck operator 
just plugs in the cable 
and the charger does 
everything else. 


7. Long Life 

The copper oxide stack 

—the “heart” of the 
iecteanten desea 
ong end- 
able life. ix 


8. Easy to install 


No costly special foun- 
dation base or other 
installation equipment 
is needed. Easy to 
move from place to 
place. 


9. Occupies Less Space 
It occupies approx- 
imately 3 square feet of 
floor space and can be 
fitted into convenient 
“unused’’ spots. 





10. Noon-hour Boost 


Installed in truck work- 
ing area, it will give a 

4 ‘‘noon-hour” boost to 
batteries. 








For further information, write to Section 
A1046-84, Appliance and Merchandise Dept., 
General Electric Co., Bridgeport, Conn. 


BUY WAR BONDS AND KEEP THEM 








Hear the General Electric radio 
programs; ‘‘The G-E All Girl Orches- 
tra’’ Sunday 10 P.M. EWT, NBC. 
“The World Today’’ news every 
weekday 6:45 P.M. EWT, CBS. 
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PACKARD HIGH-ALTITUDE IGNITION CABLE 


No. 530-E Pa m 








The Roar of His Engines 


To the man in the cockpit, the roar of his engines is the music of life. He 
knows that his fighting chance to get back safely depends on that sound. 
With so much at stake, the ignition cable that safeguards the vital “spark’’ 
of engine performance must not fail. It must be engineered to carry out its 
assignment in the thin, bitter-cold air eight miles above the earth . . . and 
in the dense, warm, tropical atmosphere at sea-level. 


Packard high-altitude cable was developed to meet these extreme condi- 
tions. Utilizing. modern developments in dielectrics and synthetics, and 
unique inner-braid construction, it provides exceptional toughness, dielec- 
tric strength and efficiency for use in Army and Navy planes. Every oper- 
ation in its manufacture—from drawing the wire to applying the finished 
coating—is performed with exacting care in the Packard Electric factory at 
Warren, Ohio. 


REG.U.S. PAT. OFF. 
TRADE MARK 


PACKARD ELECTRIC DIVISION 
GENERAL MOTORS CORPORATION 
WARREN, OHIO 





















accommodate its construction. At the 
same yard, the new Yorktown went down 
on a way vacated by the /ndiana, a 35,000- 
ton battleship of the South Dakota class, 

In 1940 the Navy awarded facility con- 
tracts for the construction of two build- 
ing dry docks to Newport News to be 
used tor the construction or repair of 
the. largest size naval vessels. Imme- 
diately on the availability of these dry 
docks, two Essex-class carriers were |aid 
down in them. 

Bethlehem-Fore River had only one 
large shipway in service—the one on 
which the Lerington was built—when 
the company got its original award for 
carrier construction. The first carrier 
was laid down on the Lexington shipways 
and others were briefly delayed until 
two new ways, then under construction, 
were sufficiently far advanced to be used. 
The remainder of the group were built 
on the original way as soon as the first 
carrier was launched. 

Had there been no manpower shortage, 
no shortage of materials, components, 
propelling machinery, and other essen- 
tials, the availability of additional building 
ways might have ‘stepped up the program. 
Actually the completions have been just 
about geared to the availability of steel, 
turbines, gears, and the many other items 
where production has had to be drasti- 
cally expanded. 

In general, a good balance has _ been 
maintained, and in only very few in- 
stances has there been a bottleneck which 
has seriously slowed down the completion 
date. Some problems were encountered 
in the procurement of critical raw ma- 
terials, necessitating changes in Navy 
specifications. 

Heavier metals were substituted for 
aluminum wherever possible in order to 
release the latter material for the airplane 
program, and the amount of copper and 
nickel alloy was reduced to the absolute 
minimum to meet the demands for their 
use in the manufacture of other muni- 
tions. Actually the carrier program en- 
countered fewer cases of delays resulting 
from material shortages than other pro- 
grams, owing to the high priority which 
the carrier program enjoyed. This re- 
sulted in more favorable delivery of tur- 
bines, valves, ball bearings, pumps, 
electrical equipment controls, radio, etc. 
Delays were encountered, however, in 
the production of certain engine parts. 












































Impossible Was Achieved 







In spite of all the problems, shortages, 
and construction difficulties encountered, 
the aircraft carrier program has been 
accomplished in a period of time which 
many experts had viewed as an impossi- 
bility. Within a period of 24 yr. the Bu- 
reau has added to the four remaising 
prewar carriers a total of nearly 100 
carriers of all types. As stated in reports 
issued by the Secretary of the Navy 
and the Commander-in-Chief, US. Fleet, 
these are: 











No. compléted 

To July 1, 
Description Designation 1944 
Essex-class' ..... Piece SVE 10 
Converted cruisets ... CVL 9 
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100 


Converted C-3’s .... CVE 51* 
Converted tankers ... CVE t 
Kaisergbuilt ... CVE 50 

* Includes 38 transferred to the United 
Kingdom. 

This growth has been only one part 
of the overall growth of the Navy during 
this period. From a total of 4,084 vessels 
of all types, totaling 2,693,943 tons when 
war was declared, the shipbuilders of the 
United States, working closely with the 
Bureau of Ships, have designed, con- 
structed and put into service new vessels 
in a never ending succession, until today 
ye have “on hand” 5,948 naval vessels 
totaling 8,530,701 tons, a great many more 
units and more than three times the ton- 
nage on hand on Dec. 7, 1941. 


Varied Carrier Types 


The aircraft carriers of the United 
States fleet are classified into six basic 
groups, as follows: 

CVB (Aircraft Carriers, Large). The 
new 45,000-ton supercarrier will have a 
long flight deck which will enable it to 
serve as a floating base for the coming 
bigger and heavier planes. It has also 
been designed to have enough speed to 
insure its being able to fly its planes off 
and on under virtually any wind con- 
ditions. 

CV (Aircraft Carriers). The Essex- 
class carriers are approximately 800 ft. 
long, displace over 27,000 tons, carry more 
than 80 aircraft, and make over 30 knots. 
They are armed with 5-in. anti-aircraft 


‘guns and bristle with 40-mm. quads of 


Chicago Pianos. The propelling machinery 
in one of these vessels is powerful enough 
to provide all the power required by a 
small city. In addition to the ten Essex- 
class carriers reported completed and at 
sea, there are more units of this type 
still in the process of construction. 

CVL (Aircraft Carriers, Light). Jn- 
dependence-class carriers. These are con- 
verted from the 10,000-ton Cleveland- 
class cruisers. They have a flight deck 
over 600 ft. long, carry a good comple- 
ment of planes and have high enough 
speed to enable them to fly their planes 
off when the smaller CVE’s are forced to 
use the catapult. The rapid conversion 
into carriers of several of these ships, 
which were already under construction as 
cruisers, was one of the great production 
achievements in the early part of the war. 

CVE (Aircraft Carriers, Escort). 
The escort carriers are of three classes: 


1. CVE’s built from C-3 merchant 
hulis.. These are about 500 ft. long, 
carry approximately 20 planes and make 
the speed needed for planes to fly off and 
on in normal wind conditions. More 
than 50 of these have been completed, 
including 38 transferred to the British. 

2. CVE’s converted from Cuimarron- 
class oilers. These carriers are slightly 
longer and faster than the C-3 conversions 
and can carry extra fuel for their own 
use and that of the accompanying destroy- 
ers and destroyer escorts, Four have been 
completed and more are in production at 
the Todd-Pacific Tacoma Yard. 

3. CVE’s built by the Kaiser Van- 
couver Yard. These were ordered as air- 
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FOR ENGINEERS 


A COLOR FILM IN SOUND 








The fast-moving action, interesting color, and concise 
description in “Uses Unlimited’’ show how -Micro 
Switches are made, and how they are being used by 
production and design engineers throughout industry 
to control everything from sensitive, precise instru- 
ments and office equipment to heavy duty machinery. 


This film is packed with examples of tried and proven 
applications of Micro Switches. It will stimulate the 
thinking of your engineers by showing them how 


MARK 


INDUSTRIAL®CORPORATION 


A DIVISION OF FIRST 


FREEPORT, ILL., USA., Sales Offices in New York, Chicago, bp f/e dl Bock the mbtacke 
Cleveland, Los Angeles, Boston, Dallas, Portland, (Ore.) 


SWITCH 





others have solved electrical control problems by the 
use of Micro Switches. 


“Uses Unlimited” is available to industrial groups, 
technical societies, training classes, schools and col- 
leges. Size: 16mm. Length: 40 minutes. 


Contact the Y. M. C. A. Motion Picture Bureau: 
347 Madison Ave., New York, N. Y.; 19 So. La Salle 
St., Chicago, Ill.; 351 Turk St., San Francisco, Calif. 


% The basic Micro Switch is a thumb-size, 
feather-light, plastic enclosed, precision 
snap-action switch, Underwriters’ listed and 
rated at 1200 V. A., at 125 to 460 volts 
a-c. Capacity on d-c depends on load 
characteristics. Accurate repeat perform- 
ance is experienced over millions of opera- 
tions. Wide variety of basic switches and 
actuators meets requirements varying from 
high vibration resistance fo sensitivity of 
operating force and motion as low as 
2/1000 ounce-inches. Many types of metal 
housings are available. 
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plane transports and are about the same 
length as C-3’s, but have somewhat finer 
lines, are 1,500 tons lighter and are rated 
at a somewhat higher speed. 





Review of Patents 


(Continued from page 215) 


free jammed door in accidental landing.—2,351,- 
g°9, filed Oct. 25, 1941, patented June 20, 
1944, R. A. Kaiser, assignor to Republic Avia- 
tion Corp. 


Decoy Airplane. Device is: full-sized simulated 
plane, with articulated fuselage and/or wing 
structure collapsible for transportation and ex- 
tersible for decoy use. Construction embodies 
lu y-tongs type  interconnections.—2,351,891, 
filed Nov. 16, 1942, patented June 20, 1944, 
J]. Weisbaum. 


Retor Mechanism invention for rotor-craft em. 
ploys differential pitch change for shitting lift 
line to maneuver craft, also means to tiltably 
mount rotor hub so physical axis of hub may 
be adjustably tilted into approximate coinci- 
dence with virtual axis of rotor and with rotor 
lift line in different flight conditions. Rotor 
hub tilts in fore and aft plane.—2,352,342, filed 
Nov. 2, 1940, patented Sane 27,. 1944, 1H. F. 
Pitcairn, assignor to Autogiro Co. of America. 


Parachute Invention aims to initially limit nor- 
ma! full-free lengths of shroud lines so that 
chute, when opening, does not fully spread, 
thus cage severity of shock ordinarily en- 
countered. Shroud-shortening means yields au- 
tomatically under air checking of chute to 
gradually increase free lengths of lines.—2,352,- 
871, filed Mar. 24, 1942, patented July 4, 1944, 
G. N. Vernon. 


Aircraft Airspeed Control Device consists of 
control member comprising flexible diaphragm 
subjected on one side to dynamic pressure from 
pitot head and opposed on other side by pump 
air pressure. Means operated by control mem- 
ber automatically adjusts control surface.— 
2,352,878, filed June 13, 1939, patented July 4, 
1944, F.. W. Meredith, assignor to S. Smith & 
; Sons Ltd., London. 








Superior 
Micrometers 
for “Precision” . 
Measurement « « « 
A Tumico Tradition 










The excellence in design and the 
sturdy construction you find in our 
Tubular Micrometers is the result 
of over thirty years of service to 
the industry. Today Tumico Micro- 
meters enjoy the world wide ac- 
ceptance of discriminating work- 


men, 


Prompt Delivery! 








The Tubular Micrometer Company 


ames, Minnesota, U.S. A 
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by a Curtis Air Cylinder which raises and lowers the car body. It 
Saves time in dumping, is easily operated by one man, and speeds u 


material 


Engineered to the individual problem in a variety of applications, 


whether 


Cylinders are stepping up production and cutting costs in hundreds of 
industries today. 


Installation cost is low and power consumption small, using regular 


shop or 
ditions, 


rugged construction and simplicity of design—only one moving part. 


Exceptional accuracy of control—no risk of inju 
or bad atmospheric conditions. Because of their efficiency, low mainte- 


nance Co 


in costs and in man-hours are almost inevitable wherever 
Curtis Air Cylinders or Air Hoists can be used. 


It will pay you to write for full details and for free 


booklet, 


Write today. 


ST. LOUIS 


CURTIS PNEUMATIC MACHINERY DIVISION 


@ Please send me 


booklet, 


Air Is Being Used 
in Your Industry.” 
















¢ unique car-dumping mechanism illustrated above is operated 


handling for Universal-Atlas Cement Company, Hudson, N. Y. 


a handling, lifting, pushing, or pulling operation, Curtis Air 


plant air lines. Under continuous service and heavy-duty con- 
Curtis Air Cylinders are giving unfailing service—the result of 


due to overloading 


sts, and long, trouble-free life, important savings 





“How Air Is Being Used in Your Industry.”’ 
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of Curtis Manufacturing Company 
1957 Kienlen Avenue, St. Louis 20, Missouri 
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FORMED INSUROK 
HAS THE STRUCTURAL STRENGTH WE’LL NEED” 


The ability of Laminated 
INSUROK to meet structural 
strength requirements has startled 
many a skeptical engineer. And 
Formed Laminated INSUROK, re- 
cently introduced for military use, 
acquires even greater strength char- 
acteristics, solves many product and 
design problems for which ordi- 
nary laminates prove inadequate. 

If your product or the one you 


Li) 0) See 


are developing can be improved by 
the use of plastics with high struc- 
tural strength, let a Richardson 
Plastician help you. Or, if resistance 
to chemicals, dielectric qualities, or 
moisture resistance is required, let 
him suggest the correct type and 
grade to meet your individual .re- 
quirements. His years of experience 
may save you time and money. Write 
for complete information. 


NEW 





ferred because of the intricate shapes which can 





nating assembly and manufacturing operations. 
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Laminated INSUROK has won the preference of 
many designers because of its favorable weight to 
strength ratio. Molded INSUROK is often pre- 


be produced in one molding operation—elimi- 
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